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Palette 
on 
Production 


No. | in a series of original paintings specially commissioned from 
Robert Johnston, R.1., S.M.A., illustrating the productive 

resources for metalworks plant of Davy-United’s Darnall Works. 

The scene shows the making of a pattern for a roll housing for a 

12 foot wide hot plate mill for aluminium. When cast the housing 
weighed 163 tons while the pattern itself took nearly three tons of timber. 


Issued by the 
Machinery Division of 


Davy and United 
Engineering Company Limited ROLLING MILLS 


FORGING PRESSES 


METALWORKS PLANT ssypuc 
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with Crofts ‘Autojust’ Magnetic Clutches. Three 
‘Autojusts’ in this gear box provide instantaneous 


gear-changing at the operator’s slightest touch. 


Designed to be used as either clutch or brake the 
‘Autojust’ operates on 24 volts DC in a range of 
sizes up to 40 h.p. at 100 r.p.m. And you never 
need to adjust an ‘ Autojust’ ! 


Send NOW for 
Publication 604 


CROFTS (ENGINEERS) LIMITED 


ro WwW ER TRANSMISSION C6 83 Nw Soe RS 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams : ‘‘ Crofters Bradford Telex” Telex 51186 
BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 


London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation 
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ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. 


CHARLES STREET, WARWICK 
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ACCURATE SPEED CONTRO 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 


steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television, 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


The services of our engineers are at your disposal. = 


CHARLES STREET, WARWICK 
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EDUCATIONAL 


ENGINEERING COURSES BY POST 
AM.LMECH.E., CITY & GUILDS, ETC., and | 
many practical training courses in Mechanical, Motor 
and Electrical work. No books to buy. —Write for | 
FREE Prospectus stating subject to 1.0.S., INTER- | 
TEXT HOUSE, PARKGATE ROAD (DEPT. fm, | 
LONDON, 8.W.11. 


| may 


NATIONAL COLLEGE FOR HEATING, | 
VENTILATING, REFRIGERATION 
AND FAN ENGINEERING 


at 
Borough Polytechnic, 


Borough Road, London, 5.E.1. ss 


A course of Eight Lectures 


on 
TUBULAR HEAT 
TRANSFER EQUIPMENT 
Monday evenings, beginning 
24th October, 1960. 
Other subjects to be offered in 1961 include: 
(i) Drying and the theory of mass and heat 
transfer. 
(ii) Refrigeration heat and mass transfer. 
(iii) Experimental techniques. 
Application —_ and further ooo from: | 
REDK. J. PACK 


Clerk to the Spain C 977 


CONSULTANTS & 
EXPERIMENTAL 
WORK | 


j 
j 
} 
} 
| 


ROAD BRIDGE 
CONTRACT No, 5 


FORTH 


| (ROAD WORKS NORTH OF FIRTH OF FORTH) 


| BRIDGE 
| EDINBURGH, 1, 


| THE 


TENDERS are invited from experienced Contractors 
| for the execution of work comprising: 

(1) Approximately 34 miles of dual-carriageway 
approach roads and 4 miles of connecting 
roads ; 

(2) 10 reinforced concrete bridges; 

(3) 600 foot long reinforced concrete viaduct; 
and 

(4) 1,000 foot long twin tunnels. 





Copies of the Contract Documents and Drawings | 


be obtained from the Consulting Engineers, 
| Messrs. Mott, Hay & Anderson, 14, Melville Street, 
Edinburgh, 3, on payment of a = of £30 by 
cheque made payable to the Forth Road Bridge 
| Joint Board. The deposit will be repayable when 


| a bona fide tender has been received and all drawings 
| returned. 


Tenders must be sent in sealed plain cover marked 
Tender for the Forth Road Bridge Contract,” 
and addressed to THE CLERK, FORTH ROAD 
JOINT BOARD, CITY CHAMBERS, 
so as to be received there not 
later than 15th NOVEMBER, 1960. 

The Joint Board do not bind themselves to accept 


| the lowest or any Tender. 


W. BORLAND, 
CLERK TO THE FORTH ROAD ve te 


JOINT BOARD. C 936 


DIRECTOR GENERAL OF INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, LONDON, W.3, 
invites tenders for the supply of:— 
20033/60/HSK/HAL.2 

“AIR COMPRESSORS—VERTICAL, two 

stage, Double acting, 8 in. Stroke, 520 C.F.M. 
—2 Nos.” 

The tender forms with schedules and specifications 
which are returnable on THURSDAY, 27th 
OCTOBER, 1960, may be obtained from the above 
office (C.D.N. Branch) on payment of a fee of ten 


| shillings (not refundable) for each tender. 





PROTOTYPES | 


EXTREMELY ACCURATE |. 
PLATE CAMS | 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1. 











CAN 4244/5/6 
Telegrams : “*Wilmaket, Nordo, London” 
TENDERS 


THE OFFICE OF THE DIRECTOR GENERAL, 
INDIA STORE DEPARTMENT, GOVERNMENT 
BUILDING, BROMYARD AVENU E, ACTON, W.3, 
invites TENDERS for the following :— 

(a) HORIZONTAL Re ge get LATHE, 
Max. swing over bed 572 mm., max. 
swing over cross slide Sr mm. dia. of 
hole tm oh _—— 108 mm 

(b) HEAVY PLANO MILL with 
milling heads, one each on uprights 
and two on cross ne Table 
365 mm. by 1219 off. 

(c) HIGH SPEED GUN. BARREL BORING 
AND TREPANNING MACHINE La 
barrels 18 in. O.D. and 30 ft. long. Fu 
details of boring operations available. 

(4) SHELL LATHES FOR INTERNAL 

ENDI Jobs 3 in. to 4 in. dia. and | 
available. 


1 off. 


18 in. long. Drawings 
Specifications, etc., can obtained oo the 
CO-ORDINATION BRANCH, INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, W.3, at a cost of 
10s. per tender enquiry and is not refundable. | 
Tenders are to be returned to the above address 
wy, MONDAY, 24th OCTOBER, 1960. 
imen copy of the above enquiries can be seen 
at 1 ngineering Branch, 1.8.D. under the following 
references = 
(a) 2001 760) SSGH/ENG 
(b) 2012/60/SGH/ENG. . 





(c) 2017/60/SGH/ENG. 3. 


(d) 2027/60/SGH/ENG. 3. C 946 


The applications for tenders should clearly state 
C 968 


| the above reference number. 


FOR SALE 
OR HIRE 


HAMILTON NO. 425. DOUBLE SIDED 
POWER PRESS. Motorised for 400/3/50 supply. 
Pressure exerted approx. 100 tons. Stroke 5 in. 
Between uprights 423 in. Bed 42 in by 32 in. 
— in bed 33 in. by 20% in. Weight approx. 


| DOUBLE SIDED FRICTION SCREW PRESS. 
Motorised for 400-440/3/50 supply. Pressure 
exerted 50 tons. Stroke 9in. Between —— 
15§ in. Bed 15} in. by 20 in. Hole in 
44 in. diameter. Weight approx. 71 cwt 
TAYLOR & CHALLEN DOUBLE SIDED 
DOUBLE ACTION CAM ACTION DRAW- 
ING PRESS. Punch stroke 8 in. Bilankholder 
stroke 4 in. pega ng 20 in. Bed 18 in. 
by 154 in. Hole in 8 in. diameter. Punch 
4 in. diameter. Hole in punch 1} in. diameter. 
Weight approx. 45 cwt. 
a POWER GEARED SWING BEAM 
HIGH-LIFT UNIVERSAL FOLDING 
MACHINE. Motorised for 400-440/3/50 supply. 
Capacity 10 ft. by & in. mild steel. Adjustable 
for sharp and round bends. Clamping beam 
swings out for removal of trunk sections. With 
adjustable i ee nous ee. 6 ton 
PELS DO UNIVERSAL 
PUNCHING, SHEARING AND SECTION 
CROPPING MACHINE. Motorised for 
400-440/3/50 supply. Punches up to 1% in. 
diameter by 1 in. thick. Depth of uelh gap 24 in. 
Shears flat bars up to 1 in. thick. Crops rounds, 
tees, squares and angles in proportion. Weight 
rox. 8 ton. 
PEL: DOUBLE GEARED ALi STEEL 
DOUBLE ENDED ANGLE AND TEE IRON 
CROPPING MACHINE. Motorised for 
400/3/50 supply. On turntable base for positioning 
in any direction. Crops angles 7 in. by 7 in. by 
jin. or 6 in. by 6in. by jin. Tees 6} in. by 6 = 
by Zin. On the square and on the bevel. We 
ny 105 cwt. 
BESCO UNIVERSAL SWING BEAM 
FOLDING MACHINE. Capacity 6 ft. 2 in. by 
4 in. Clamping beam swings out for withdrawal 
of trunk sections. Folding beam adjustable for 
sharp and round bends. With adjustable stop 
for repetition bending and adjustable back gauge. 
Weight approx. 6300 Ib. 
Photographs of the above are available. 
Very favourable Hire Purchase terms can be 
obtained. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, it og Fea 
LONDON, 
Telephone: EUS ss ‘soon. “velex 24264 


nd a 
HOUSE, ii, 


LANSDOWNE WATER STREET, 
BIRMINGHAM, 3. 
Telephone: Central 7606-8 G 876 
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NEW DOUBLE END PUNCHING, SHEAR- 


| ING, SECTION ean ent NOTCH- 


| ING MACHINE, MOD U. 100 for sale. 


| Shears plates up to 13/16 in., flat bars up to 1 in, by 


6 in., 
| 2 in., 


SECONDHAND BORING MACHINES. | 
HORIZONTAL 

2 NO. 2 KEARNS MOTOR DRIVEN 3 IN. | 
TRAVELLING SPINDLE, standard 3 phase | 
electrics. 

NO. 2 RICHARDS P.R. TYPE MOTOR) 
DRIVEN, Arranged for screw cutting. Standard 

3 phase electrics. 


VERTICAL 
33 IN. SWING BULLARD TYPE, Turret and 


Side head, + pulley drive. 
38 sOIN. G WEBSTER & BENNETT 
DUPLEX 32 IN. DIA. TABLES, each table | 


arranged for Independent motor drive. | 


THOS. W. WARD LTD. 


ALBION — SHEF FIELD 
"Phone: 26311 trams: “* Forward 
LONDON: 


BRETTENHA! AM HOU SE, STRAND, 
C. 


"Phone: Temple Bar 151 
Remember — Ward's 


5 (12 lines). 


might have 





it! 


GENERAL POST OFFICE 


The Postmaster General offers for sale 2,335 
UNUSED, CREOSOTED, STOUT TELEGRAPH 
POLES, ranging from 28 ft. to 36 ft. in length. 

These poles are lying at sites as follows: 

CHARLTON, LONDON, 8.E.7; BELVEDERE, 
KENT; SOUTHAMPTON; NEWPORT, MON.; 
BOSTON, LINCS.; BROUGH, YORKS; ELLES- 
LEV EN, FIFE and GRANGE- 
MOUTH, STIRLINGSHIRE. 

Applications for forms of tender should be made 


to 
DIREC TOR OF CONTRACT 
POST OFFICE CONTRAC TS DEPARTMENT, 
(DISPOSALS), 
TELEPHONE HOUSE, 
TEMPLE AVENUE, 


LONDON, E.C.4, C 963 


iF YOU REQUIRE D.C. CURRENT AT 
20 KV TO 40 KV PLEASE NOTE: FOR SALE, 
FERRANTI OIL COOLED TRANSFORMER 
RECTIFIER, input 400/1/50, output 20 kV to 
40 kV at 375 mA, complete with controls and instru- 
ments, — for es Ae _— — 
U nused, low _ price.—L. MAN 

BEAUFORT STREET, MANC] NESTER, 3. wee 
BLA. 4571. C 905 





rounds up to 2§ in. diameter, ry =r up to 
angles and tees at 90 deg. 54 in. in. by 
/16 in. and 45 deg., 4 in. by 4 n. by? ~ unches 
to 14 in. diameter. Depth of gap 20 in. 

4 tons. Arranged motor drive £00/3/ 

construction. Photo etc. from F. J. EDWARDS 
LIMITED, 359, EUSTON ROAD, LONDON, 
N.W.1, or 41, WATER STREET, BIRMINGHAM 3. 
© 941 


PATENTS 


THE PROPRIETORS OF PATENT NO. 
749175 for ARRANGEMENT FOR YIELDINGLY 
COUPLING TWIN SUNWHEELS TOGETHER 
desire to secure commercial exploitation » ogo 
or otherwise in the United Kingdom. plies 

Haseltine Lake & Co,, 28, SOU THAMPTON 
BUILDINGS, CHANCERY LANE, LONDON, 
W.C.2. C 964 


AGENCIES 


MANUFACTURERS OF MACHINERY OF 
ALL TYPES, Agricultural Machinery and Imple- 
ments, Diesel Engines, Marine Engines for fishing 
trawlers; interested in being represented by a 
reputable organisation in Pakistan on agency basis, 
please contact: 

S. M. AHMED & CO. LTD., 

15, GREAT TRINITY LANE, 


NDON, E.C.4 
"Phone No.: CENtral 0075. C912 


WORK WANTED 


PRATCHITT BROTHERS LTD., pD 
IRON WORKS, CARLISLE, having well cmaien 


www — euinles™ £3 iron Noe” 

ENGINEERING, pee 
Tom firms wih to hav 

made to their own designs and speci cations. Set 





‘Engineering’ Appointments Section 
ADVERTISEMENT RATES 
CLASSIFICATIONS: Public Appointments, Appointments Open, Appointments Wanted, 


TYPES OF ADVERTISEMENTS: 


(a) “‘ Appointments Illustrated” and illustrated 
may be used in conjunction with type matter, 


Rates per : (12 im: by 9 in.) 
quarter page 


careers advertisements: photographs or drawings 
oe -. £100 
£29 


“« “* “. es 


(b) Semi-display: type matter, with or without surrounding rule, name block or symbol. 


Rates: biome a ihe 


Single columa inch’ 


‘ +» £100 


£29 
£2 14s, 


CN eee eperonimessty 6 words t0 the line, 12 tess to the lech, 


* or 


ad sky SE 18s. 
SERIES DISCOUNTS: 5 per cent. on 6 insertions; 
BOX NUMBER: 2s. 


Company 


4s. 6d. 


10 per cent. on 13 15 per cent. on 26. 


Quarter page, £29; half page, £54; full page, £100. 


COPY DATE: First post Monday. 


BLOCKS: To be mounted ready for printing. Screen 100. 


ORDERS TO: 


For ‘Engineering’ Appointments Section, turn to the centre of editorial section. 


“ Engineering” 36, Bedford Street, London, W.C.2. (Telephone TEMple Bar 3463) 
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Crockatt 


qualified engineers and scientists: patent 











and industry”: a chart showing the distribution of the different types of professional | FOR DIESEL 
| ENGINED SHIPS 


Published by EnGnverrino “qualified engineers and scientists: analysed by profession | 





engineers and scientists in the British manufacturing industries, building and contracting 
A three-point safeguard ensures pure water 


and in industrial research associations. It can be seen from this chart, for example, how 
CONTINUOUS CHECK ON WATER 


PASSING FROM EVAPORATOR TO FRESH 
many electrical engineers are employed in constructional engineering, chemicals and | WATER TANK. 


allied trades, the manufacture and repair of aircraft—the chart also shows the total ogy re Rann aga WARNING OF 


number of engineers and scientists of all types employed in these and other industries. |» AUTOMATIC DIVERSION OF IMPURE 
WATER. 


Crockatt Salinometers also ensure pure water for 
Cylinder Cooling. 
analysed by profession and industry Write for details of this application of Crockatt 
Salinometers— also of Reseating Tool for 
Diesel Exhaust Valves. 





Copies of this chart are supplied gratis by ENGINEERING, 36 Bedford Street, London, 


WC2, Telephone: Tole Br 3653, W. CROCKATT & SONS LTD. 


DARNLEY STREET GLASGOW, S.|! 














Hi-Velocity 


A.C. BLOWERS & SUCTION FANS? 


Here’s a really flexible coupling. 
Its individual springs mean that ad ae 
it ae ” sP' a iinet C 0 UJ PL] N G A brilliant addition to the Secomak 
accommoda’ gn ‘ range, Hi-Velocity is a high pressure, 
errors; absorb shock and stress; damp high performance centrifugal fan, 
out vibrations yet allow free end-float s | ig ' designed for continuous duty. It needs 
under loads; have a resistance to shear Can a e | r ; > |} little if any maintenance. 
of approximately fifteen times the working load. Yet when you come to look at sizes | ; Induction motor driven, it is lighter 
against torque, you'll find that this outstanding unit will be smaller in diameter than | ve Socialite aimee te cies on 
any other coupling you can buy. Write for full details today. equivalent performance. Capable of 
' f " water gauge pressures from 1” to 30” 
and of air volumes from 5 c.f.m. to 350 
c.f.m., the Hi-Velocity costs less to 
install and run than fans of equivalent 
ratings. 
There are very many applications in 
industry where these HI-VELOCITY 
suction and blower fans will be found 
indispensable. 


Our wide experience is at your disposal. 


STEELE & COWLISHAW LTD. Write for Data Sheet HV100/Eg. 


MEARLY HALF A CENTURY’S 

EXPERIENCE IN MIXING } 

COOPER STREET -: HANLEY - STOKE-ON-TRENT | SERVICE ELECTRIC Co. Ltd. 
Ruhghgees STONE ARID CS Sond TEX 260 HONEYPOT LANE, STANMORE, MIDDX. Tel : EDGware 5566-9 


AMEMBER OF THE BAKER PERWHINS GROUP 
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#~Stelvetite-plastic bonded 


to steel-has put a new face 


on Baldwin and Francis 


Switchgear Panels 





SOMETHING NEW IN STEEL Until recently steel 
always needed periodic repainting. But not any more. 
Stelvetite even arrives with a finished surface in the 
colour you choose. A surface finish which lasts for ever. 
Stelvetite’s permanent P.V.C. surface resists scratches, 
acids, detergents and time. Thus, in all manner of steel 
fabrication, Stelvetite saves on expensive surfacing 






t6 
L/L’ Steel 


* Accepted by the Council of Industrial 
Design for “Design Index.” 





7 


processes. It can be worked and scthed as steel, comes 
in a wide range of plain or embossed surfaces and is 
used to fabricate, among other things, lifts, doors, car 
panels, partitioning, furniture, kitchen equipment, walls 
and cladding — all of them colourful and permanent. 
Investigate Stelvetite. It may well save you a small 


fortune, or a large one. 
7 
i 
4 
7 All enquiries about Baldwin & Francis 
Switchgear Panels should be made to 
Baldwin & Francis Ltd., Eyre Street, Sheffield. 


og 
Plastic 
bonded 





STELVETITE * 


—made in co-operation with BX Plastics Ltd. 
made by John Summers & Sons Ltd. 
who produce over 52,000 miles of sheet 


steel every year. Write to us at Dept. E.N., 
Shotton, Chester, for full information. 


NORRIS BROS, LTD. 


DESIGN, DETAILING 
and DEVELOPMENT 


53 VICTORIA STREET $.W.1 
TEL. ABBEY 6132 - 


a 
o 
Metered foka k's 3 — ke 
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HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds, 10 


LONDON OFFICE: 
14 Hewick Place 
Victoria Street, 8.W.1 
ra.ernoms: Victoria 6786 


| 
| 
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| 
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‘Engineering’ Reprint Supply Service 


Single copies of these articles reprinted from ‘ Engineering’ 
are available from the publisher 36 Bedford Street, London 
WC2 free of charge: 


Your Chromium Will Soon Last Longer (courtesy of The Mond 
Nickel Company Limited). 


Overhead Travelling Crane with Pneumatic Tyres (courtesy 


of Strachan & Henshaw Limited). 


Hydrostatic Drives for Machine Tools, by D. Firth, 


A.M.1.Mech.E., National Engineering Laboratory. 


Introducing Efficiency into Inspection, by P. A. McKeown, 


D.C.Ae., Société Genevoise Limited. 


PERFORATED 
METALS FOR 
INDUSTRY 


J. & F, Poo! Perforated Metais 
are today giving splendid serv ce 
in over 40 great industries. 

it is first-class equipment at the 
right price! 


Pool 


Ta FF Poort LTD 


HAYLE. CORNWALL. Hayle 3213 
cm! wel 
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mA Oita 
fi | a Tube of 


5 MOLYKOTEG 
em = f,_SCLUBRICANT 


——N\g 7 withstand shock 
loads, alternating | 
} 
| 












stresses and 








vibration. 





Industry’s 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 










IT'S THE GEWUIWE DOUGLAS,LAWSON | 
‘STANCHION PULLEY | 


DOUGLAS, LAWSON AND COMPANY LIMITED 
BIRSTALL: LEEDS-ENGLAND | 
Telephone : Batley 598 & 599 Telegrams : “‘Pulleys"’ Birstall, Leeds 





























~ Clamping 
for Safety 


with the ODONI MACHINE BED CLAMP 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 






@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 






@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 












An entirely new design in Machine Bed 


Clamps, now in use in workshops HIGHLY RECOMMENDED FOR: 


throughout the country, is making the * Threaded Connections °¢ Chucks & Collets ¢ Rod End Bearings ’ 
machining of small parts easier and safer. | © Press Fitting * Packings * Cams 
The Od Bed Ci has th | * Splines * Drilis, Taps & Dies ® Dies & Punches 

al Machine scien ner | * Highly-Loaded Gears ® Universal Joints ® Guide Posts 


features: 


: Clamps any thickness from -00lin. to2 tin. 
Fully open to fully closed in a few turns. 


Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 
126 which gives complete details 






































ie apamner, pociings, chime or ether en ee 
makeshift required. et ge Re hago Sires ce oat emma: 
Swivels in any direction without A FS A LTD. 25. victoria st, LONDON sw. 1 
adjustment 
, | Please send me a free sample of your MOLYKOTE G 
Over 4 ton pressure can be applied. ) Lubricant. Ss 
Supplied with bolts and heavy washers for | NAME =~ 
T-slots. Base fitting tapped gin. Whitworth. | Sake 
Finished in grey hammer stove. Obtainabie ; TITLE Ff | 
through Engineer's Merchants or direct from | COMPANY | 
the manufacturers, price £2.17.6 per pair. | 
14 day FREE TRIAL | | 
Try a pair of Odoni Machine Bed Clamps in your own | ADDRESS | 
Machine shop. Send us a postcard today with your name 
and address—we will send you a | CITY | 
“4 pair of clamps by return without eS Bee eae 
Odom any obligation to purchase, and a Bea ese Cote Pade ose oe Ger ae Pe ale a RT OE ER PE Tee oe oF 
at no cost to yourselves. aes 
ists tibgtiad Der te grtactpal coearvte Precision milling om rotary table | AES A LTD. 
ODONI! EQUIPMENT LIMITED (DEPT. 54) 25, Victoria St., London S.W. 1 









79-85 SCRUBS LANE, LONDON, N.W.I0 telephone LADBROKE 2948 | 
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BETTER-THAN-EVER THERMAL 
AND MECHANICAL RATINGS ! 


LESS COST AND SIZE 
PER HORSE POWER ! 











| NOW FAN COOLING ON 
Bi SMALL ‘ADAPTABLE’ UXITS 





rt en nn A 


oe 
3 


See the (ZY 
RADICON Worm Reducers 


and get all the performance figures at a special EXHIBITION 
at Mayfairia Rooms, Bryanston St., London, W.1 


from 19th to 23rd September inclusive, from 10 a.m. 





Buffet - Film Show The Exhibition will later move to Harrogate 
| 2 DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION « PARK WORKS * HUDDERSFIELD + TELEPHONE: 3500 


OA/6428 














The many outstanding features associated with 
Richards range of Horizontal Boring Machines 
include models with traversing spindles from 
24” to 7” diameter, facing capacities up to 72” 
diameter and in the case of the machine illus- 
trated Richards Automatic Co-ordinate Posi- 
tioning unit. All machines are designed to 
perform heavy duty milling and a wide range 
of bed lengths and widths are available. Fur- 
ther details are given in the new range of 
Richards leaflets, copies of which will be gladly 
sent on request. 


GEO. RICHARDS & CO. LTD. 
BROADHEATH - ALTRINCHAM - CHESHIRE 
Telephone: ALTRINCHAM 4242-7 
Telegrams: RICHARDS, ALTRINCHAM 
A member of the STAVELEY COAL & IRON CO. LTD. GROUP 
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W. BARNS & SON (HOLLOWAY) LIMITED 
are proud to announce their hundredth anniversary. 
They extend thanks to their many clients for valued 
support in the past and, with the opening of their new 
extension last year, assure them of continued and even 


better service in the future. 


WIRE WEAVING PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LIMITED * Globe Works, Queensland Rd., Holloway, N.7 Tel: NORth 3347/8 Grams: Perforation, Holway, London 




















Low Temperalire 
EUTECTIC 


WELDING ALLOYS 





HERE’S WHY! 


From prehistoric times man has known the principles 
of fusion welding metals. Through successive civilisations 
the necessary techniques have been developed, and today 
these processes have been perfected and automated. They 
still rely however on fusion of two metal surfaces together, 
which requires high heat imput and produces permanent 
and undesirable changes in the crystalline structure of the 
metals, cracking, embrittlement, distortion and consequent 
veakening of the joint. The problem of obtaining an 
economical, high strength joint below this critical fusion- 
heat range remained unsolved, even in basic concept, until 
1904 when Eutectic’s founder, J. P. H. Wasserman, first 
observed the phenomenon of “surface alloying”’. 


HERE’S HOW! 


This pioneering discovery has been developed and 
perfected and is incorporated in Eutectic’s exclusive “Low 
Heat Input” metal-joining process, which combines the 
low heat requirements of brazing with the greater strength 
of welding. This process using normal gas, electric arc or 
other heat source, produces a bond through formation of 
a surface alloy between the base metal and the filler metal. 
The surface alloy is a result of diffusion of the liquid 
“Eutectic Low Temperature Welding Alloy” or filler metal, 
into the base metal. As a result you can repair and 


EUTECTIC WELDING ALLOYS CO. LTD. 


NORTH FELTHAM TRADING ESTATE - FELTHAM - MIDDX - Phone: FELtham 657! 


Plants in London, New York, Lausanne, Paris, Frankfurt, Montreal, 
Johannesburg, Bombay, Me bourne, Tokio, Mexico City, Puerto Rico 
and Sao Pau!o 

Research Centres in U.S.A. and Switzerland 

Affiliates in Brussels, Vienna, Caracas, Lima and Buenos Aires 
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production join most metals faster and more strongly with 
significant savings in time, money and materials. And 
what is more important the weakening distortion, warping 
and embrittlement of high heat methods is avoided. 


HERE’S PROOF! 


We invite you to see this process demonstrated free 
to your own satisfaction in your own works. Our local 
technical representative will be pleased to call on you to 
show any of Eutectic’s range of over 150 specialised alloys 
and fluxes in relation to your own maintenance and metal- 
joining problems. 


SERVICE TO INDUSTRY 


FREE technical advice and data. 

FREE Weld Savings Report Service. 

FREE Welding School training and 

FREE lecture/film service. 

All available through any of 70 local technical 
representatives. 





Post the form below for fuller details. 


EUTECTIC — PLEASE SEND 


FREE 68 PAGE DATA BOOK 
WELD SAVINGS REPORT SERVICE 


co 
| } 


NAME 
BUSINESS ADDRESS 


c 
| 
| 
I 
| 
| 
| 
| 
! 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 


re 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


rer 











TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI" 


constructed for the 


WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. 
Dimensions : |75 ft. x 32 ft. x 13 ft.6 ins. moulded. 
Speed Loaded : 9 knots. 


Hopper capacity : 500 tons 





FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 


‘Phone: Paisley 4121 


Street, 


Teleg. Address : 


London Agents : Messrs. Nye & Marks, ane. oe House, 62, New Sroad 
London, E 


Telephone ; LONDON dey 4846 
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HOLLANDER CLOTH 
In weft counts from 50 to 2000 mesh 
including our MICRONIC 
Range of Specifications. 
ote 


STRAINER CLOTH 


FINE WIRECLOTH 











From 100 to 400 mesh 









EOHES AND 
AUGES 


BRITANNIA WORKS 
WARRINGTON - ENGLAND 
?.0. BOX 22 





ESTABLISHED 1799 


Telephone: WARRINGTON 32401 
Telegrams: GREENINGS, WARRINGTON 
Telex No. 62/95 


NG 91 





PHAM oA AHR SREP 


INDUSTRIAL 
WIRECLOTHS 
IN ALL METALS 





For Turbine Thrusts. Pedestal 
Bearings. Hydro Electrical 
Installations. Motors. Generators. 
Paper Making and Extruding 
Machines. Pumps. Fans. Etc., Etc. 


MICHELL BEARINGS Lro 


SOUTH BENWELL, NEWCASTLE UPON TYNE 
Telegrams: MICHBEARO Telephone: 34279 








The 
perfect 
joint 
compound 
for 
all 
screwed 
pipe 
joints 
also for: Vee-Reg Vaives 
Velan Steam Traps 
and all pipe-line accessories 
Write to:— 

The British Steam Specialties 


LIMITED 


Fleet Street, Leicester 
— and Depots — 
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| 
| 
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DRYSDALE 


for high efficiency and constant reliability 


Service before sales 


Our Research and Development department is constantly engaged on applied research 


in Fluid Mechanics and other branches of engineering science. 
In addition, every facility is available for the experimental investigation of problems 


directly concerning any specific pumping application. A fund of experience is available for 
customers’ information ensuring the most efficient and economical pumping service. 


| After sales service 


After sales service is an important function of the Drysdale organisation. An active 
staff of service engineers and technical representatives is available for short notice, free 
advice, on the spot service, to ensure Drysdale auxiliaries operate at peak performance. 


RYSDALE: @li 
~ YOKER ‘GLASGOW 





PUMP MAKERS FOR LAND AND MARINE SERVICES FOR OVER 8 YEARS 





© ES Gs ES SEMA AERC 





Fe OR Se an MSS 
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And—for good measure—the Horstmann Model 52 Screw Caliper Gauge incorporates 
several features which make it versatile, easy to handle and long-lasting. 

One of its advantages (as can be seen from the illustrations) is that there are 
no projections from the side of the Caliper frame; therefore, shouldered work can 
easily be gauged. Adjusting screws allow for a wide range of work diameters and 
tolerances, and are used for readjusting to size when the gauge becomes worn. 
The depth of the anvil section prevents shearing and makes the Horstmann Model 52 
ideal for gauging Acme forms of thread. The radiused anvils do not roll and can 
be used for either left- or right-hand threaded work-pieces. The Caliper is normally 
supplied as a ‘GO’ and ‘ NOT GO’ combination gauge so that both tests can be 
applied in one action, but is also available as ‘GO’ only or ‘ NOT GO’ only. It is 
manufactured in a full range of B.A., American, Unified, Whitworth and Metric 


forms of thread. 


Horstmann also make screw or plain Plug and Ring type gauges. All these 
precision instruments are guaranteed for accuracy, hardness and finish to the 
requirements laid down by the National Physical Laboratory and British Standards 


Institution. 


We shall be delighted to send you descriptive leaflets. 


HORSTMANN 
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PLUG, RING & CALIPER GAUGES 


put accuracy in your hands. 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS, BATH, ENGLAND _ Tel: 724/ 


5 en 





16 September 1960 ENGINEERING 


the Joy WNI12 stationary compressor 


Exacts less space—extracts more power. Match it against any other two stage industrial 


air compressor. You won’t find one combining Vee-twin construction, flange-mounted motor 
and small floor space requirements in such striking degree. 


Small-standing, country-quiet, sentry-still JOY industrial compressors are fully described in 


publication AD/6. Please write for a copy. 


7 Harley Street, London W.] 
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provide easy, quick application and neat finished 
: appearance. STILAG sections are suitable for 








information required for your specification. 


May we send you copies ? 





Registered Trade Mark 


STILLITE PRODUCTS LTD. 
15 Whitehall, London, S.W.1 Tel.: WHitehall 0922/7 
231 St. Vincent Street, Glasgow, C.2. §Tel.: Central 4292 








These preformed mineral wool pipe insulation sections 


insulation over a temperature—400°F. to +1500°F. and 
STILCLAD for the general heating range up to 500°F. 
These two Data Sheets will provide you with all the 
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TO STILLITE PRODUCTS LTD. 
15 Whitehall, London, S.W.|. 
Please send Pipe Insulation Data Nos. 7 and 15 


CEPR HEE EEE HEHEHE EEE HEHEHE HEHEHE OEE EEE 


Just attach this coupon to your letterhead 
ENGINEERING 
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model’? 


Take a sales curve and relate it to the shape 
of your new product. Perhaps dies come into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 
design them, make them, prove them, give satisfaction with them. 


> feyeteoredaapereeblame Vickers-Armstrongs (Engineers) Limited 
Talk over your requirements with 


Vickers at the planning stage DIE DEPARTMENT ELSWICK WORKS NEWCASTLE UPON TYNE 4 PHONE NEWCASTLE 33101 


TGA EN40A 
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Babcock & Wilcox have been building cranes of all types for 
over 50 years and their overhead travelling cranes, with 
Capacities up to 200 tons and spans up to 150 ft., are in 
operation all over the world, serving conventional and nuclear 
power stations, factories, steelworks and covered stores; and 
for outdoor duties in timber yards, storage areas, rail depots 
and gasworks etc. They have been equipped for hook-lifting, 
grabbing, handling bulk loads by skip or ladle; for magnetic 
lifting of ferrous materials, and for special duties in aluminium 
plants and steelworks. 


A STANDARD RANGE OF OVERHEAD 
TRAVELLING GRANES 


The Babcock range includes a series of standard overhead travelling cranes 
—for loads of 20 to 60 tons, spans 50 to 120 ft.—of new design and all- 
welded box-girder construction; with the advantages of strength, reduced 
weight and clean modern appearance. Standardization facilitates planning, 


reduces costs, improves delivery. Ask for Publication 1715. 


BABCOCK & WILCOX LIMITED 


BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.1 


17 


AFRICA (Below) A delicate operation, calling for 
power with accuracy; two Babcock 200-ton cranes bre 
operating together, lift a 308-ton generator rotor 
into place, at Kariba power station. 


MODERN CRANES WITH A PEDIGREE 


CANADA Babcock 100-ton and 50-ton overhead 
travelling cranes serve the Baie Comeau smelter of 
the Canadian British Aluminium Company. Shown 
above; the 100-ton crane in operation. 
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° ° 
| multi-tier motor control gear 
“G” RANGE “H’? RANGE 
Introduced a few years ago, the “G”’ range of 4- and 5-tier cubicles The 8-tier cubicles of the ““H” range accommodate 
has become firmly established for group control of motors up to 90 contactor starters suitable for 7} h.p. motors. The contactors 
h.p. at 440 volts. The enclosures have now been further developed are mounted in plug-in chassis which can be withdrawn for 
to incorporate several additional features, including auto- maintenance. As the photograph shows, ““G” and “‘H” range units 
matic sequence starting and individual earth leakage protection. can line up together to form a flush-fronted controlboard. 


Belmos motor controlgear is suitable for most kinds of industrial applications; from paper mills to coal preparation plants, from chemicals to textil2 
By virtue of the flexibility of the basic design, controlboards can be constructed from Belmos standard units to comply with customers’ 
requirements as precisely as “custom-built” equipment. They are especially suitable for large continuous process plants and our 


technical staff will be glad to assist customers in planning control gear installations to meet their particular needs. 


Belmos 


the Belmos company limited 
BELLSHILL + LANARKSHIRE 


LONDON * GLASGOW °<-~ BIRMINGHAM <+ NEWCASTLE + MANCHESTER * SHEFFIELD + CARDIFF 
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1,000 gall. kettle in <” 


copper. 
Lynx Quasi-arc welded. 









Stainless steel 
vessel with mild 
12,000 gallon water steel jacket 


separator 
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WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 
sramuss sre, mo see, ummm ChARKS CAN COPE 


FABRICATIONS COMPLETE WITH 


VALVEWORK AND PIPEWORK Clark’s modern methods, efficient equipment, 
METALLIC ARC WELDING : faciliti d tical h all 
ARGONAUT AND ARGON-ARC WELDING unique TACHICIEs and practic approach & 
STRESS-RELIEVING AND TESTING FACILITIES © Operate to your advantage.... 





Clarks offer you a unique combination of the most advanced 


equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper or aluminium- 
bronze... Clarks of Hull will not only give you the practical 





GEORGE CLARK & SONS (HULL) LIMITED solution to your problem—they’ll deliver a first-class job 
HAWTHORN AVENUE, HULL on time! 
Telephone 37654 Tel ‘Clark Hull” 
ee ae ee Send that enquiry first to Clarks of Hull. 


A MEMBER OF THE NEWMAN HENDER GROUP 
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in steam 
-from 
(Left) ToB.s. 1952. With flangei ends. 
(Centre) Renewable stainless steel seat and valve, 300 p.s.1. Up to 600°F. 
The most reliable valve of its class ever produced. es ers 


(Right) With metal seat. Produced to B.S. 2060. 


No. 1071 No. 1028B No. 1031 
G.M. Gate Valve Globe Steam Valve G.M. Globe Valve 











UP TO ‘BS’ AND BEYOND! 


High quality—in workmanship, materials, valve design . . . 
This is a characteristic of a// Peglers steam valves. Whilst most 
are produced to B.S. standards, some stock valves, such as the 
highly-advanced 1028B steam stop valve, actually go beyond 


B.S. requirements! 


NEW 
Advanced Features: 


Peglers improved non-heating handwheel 
This ‘ever-cool’ wheel is now fitted as standard on 
all Peglers steam valves. Pleasant to grip. Red enamel 
finish. 


Coded for rapid identification 

Colour-coded identity discs are fitted at the centre of 
handwheels, indicating valve pressure and tempera- 
ture ratings, and B.S. number. 


now for your copy of Peglers 


Y6O Catalogue 


When writing please state name of your Company and position you occupy 


Peglers range includes: Copper Alloy Globe, Check and Gate Valves, 
as well as Radiator Valves and Unions —all to B.S. requirements. 


PEGLERS LIMITED, (Dept—f) BELMONT WORKS, DONCASTER 


London Office and Warehouse: PRESTEX HOUSE, MARSHALSEA ROAD, SE1 
Also at 28 Thorp Street, Birmingham, 5 


TGA, SFI9B 
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MovinG a plant is a problem to many other people than 
gardeners. Transferring your plant and machinery to a new 
site calls for considerable thought and generalship if pro- 
duction is not to be held up unduly. This is a very good 
reason why you should consult us at an early stage. We can 

; plan and undertake the complete operation ourselves, without 

sub-contsacting. Dismantling, packing, moving and re- 

assembly are all done by our own expert teams. 


THE PLANT 
ENGINEERING 
ORGANISATION 


incorporating 





















PLANT ENGINEERS (MECHANICAL & HANDLING) LTD. 






PLANT ENGINEERS (INDUSTRIAL INSTALLATIONS) LTD. 






PLANT ENGINEERS (HEATING & VENTILATING) LTD. 









P.E.T. (CRANE HIRE) LTD. A hopper weighing approximately §0 tons 
built on site by us and placed on a concrete batching 
dlant 65 ft. high at Fulham, London. 


The Contract Removal Specialists 


ENQUIRIES DEALT WITH IMMEDIATELY AT LONDON OFFICE 6 PARKWAY, CAMDEN TOWN, N.W.I, PHONE: GUL %388 








tet 

















Z ) Manufacturers of precision ball and roller bearings—established 1898 
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KNOW : 
Apprentices 
YOUR si 


Production Engineers 
BEARINGS 





Purchasing Officers 





No 3 
The Magneto Bearing 


This bearing, designed more than 50 years ago, 
is a particular version of the angular contact bearing 
and is designed so that the outer race is readily 
detachable. This is advantageous during assembly 
and dismantling on certain applications and is 
assisted by the races of magneto bearings being 
interchangeable. 

Today this bearing is sold in very large numbers 


ef ¢) ee F M N N al for a variety of high speed applications and where 
[Ewe Gf GY ‘EGG « ease of assembly and dismantling is essential. 


HOFFMANN MAGNETO BALL BEARINGS | 
are made in one series only 


IN METRIC SIZES FROM 5 to 20 m.m. bore 





THE HOFFMANN MANUFACTURING CO. LTD + CHELMSFORD + ESSEX 


TELEX No. 195! 
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Ferranti to supply 
one of Europe’s largest transformers 


Ferranti 
ciant 
transformer 


for Britain’s 
Super grid 


The Central Electricity Generating Board are up-rating the transmission line 
between Monk Fryston and High Marnham, to operate experimentally at 
380 kV. They have entrusted Ferranti Ltd. with the contract for one 
400,000 kVA, 83 phase, 50 cycles, 380/275 kV Auto-Transformer for 





installation at Monk Fryston Substation. This, and the companion trans- 





former at the other end of the line, will be the largest ever ordered in Europe. 


Integral high-speed On-load Tap Changing Gear will be provided. 


FERRANTI 


FERRANTI LTD* HOLLINWOOD: LANCASHIRE’ Tel: FAIIsworth 2000 
LONDON OFFICE: KERN HOUSE, 36 KINGSWAY, W.C.2. Tel: TEMple Bar 6666 
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Type F800, 5’ x 14’, 3 surface Ty-rock screen 


with the TY-ROCK full floating screen 


The Ty-rock full floating screen can handle shock loading of materials fed at incon- 
sistent feed rates. 


The massive rubber mountings of the screen suspension system are designed to with- 
stand the shock of heavy materials feeding into the screen without the balance or 
efficiency of the screen being impaired. 


Because of its high capacity and rugged construction, the Ty-rock screen is exten- 
sively used for screening crushed rock, gravel, ores, coal and many other materials. 


For further details of the range of Ty-rock screens available with one, two or three 
screening surfaces please write to:— 





ONAL COMBUSTION PRODUCTS LIMITED 


Member of Atomic Power Construction, Ltd. One of the British Nuclear Energy Groups. F 


INTE 


'TONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1 TELEPHONE: TERMINUS 2833 WORKS: DERBY. ric 


TGA TGIT 
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Silent 
firefighter 


This fire ventilator saved a plant worth £3,500,000 
lt could well save yours 


pre-determined temperature, releasing smoke, heat and 
fumes, keeping the fire localised. Firemen can enter the 
building, find the seat of the fire and extinguish it—with 
minimum damage to plant and equipment. 

Colt dual-purpose ventilators have the added advantage 


As any fire chief will tell you, fire in an unventilated area 
quickly produces choking, superheated smoke and fumes 
—conditions which keep firefighters out of the building 


and make effective firefighting virtually impossible. Per- 


foration of the roof is the only remedy, but this is a hazar- 
dous operation which often endangers the life of the fire- 


man. 
The Colt Dual Purpose Ventilator has a special device 


that under manua! control they can be used for norma! 
plant ventilation and provide excellent day-to-day work- 
ing conditions. 

Widespread adoption by industry is proof of managerial 


that's acutely sensitive to heat. It opens automatically at a faith in the silent firefighter. 


Dual-Purpose Ventilators 


Automatic Fire protection—day-to-day controlled ventilation 


For information write to Dept. 89: COLT VENTILATION LIMITED, SURBITON, SURREY. ELMBRIDGE 0161 
VISIT OUR STAND D4 AT THE FACTORY EQUIPMENT EXHIBITION. 
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= NEWION CHAMBERS 


NEWTON CHAMBERS AND COMPANY LTD 


— Achievements in the 
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Large castings in Meehanite metal Low Temperature Carbonisation plant. 


Tower purifiers with patented mechanical oxide discharger Inka air preheater 





ee en ee ee. 
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Ethylene Tower, 118’ long, automatically welded, fully stress relieved, and X-rayed. 


ENGINEERS OF PROGRESS 


field of heavy engineering 


IRON CASTINGS of all types and sizes in all 
grades of Meehanite metal. 


PRESSURE VESSELS, welded to class 1 Standards. 


AUTOMATIC WELDING, X-ray examination and 
stress relieving. 


HEAT EXCHANGERS including the JNKA Preheater, 
Struthers Wells direct-fired Heaters and indirect 
heating systems. 








NEW TYPES OF HIGH PRESSURE GAS PURIFICATION 
Be and By-Product Plant, designed by Bischoff K.G., 
ee of Essen, to meet new gasmaking requirements. 





COMPLETE CENTRAL HEATING SCHEMES including 
the Redfyre Emma Coke Fired Boiler, giving an 
efficiency of at least 85%, or with the Redfyre 
Corner Tube Boiler for higher temperatures 
and pressures. 





7 tie 


Steelworks plant—ladles and transportation equipment Redfyre Emma Coke Fired Boilers 


Hydro Refining Pilot Plant at Thorncliffe Struthers Wells direct-fired heaters High pressure gas purification plant to Bischoff designs 












~-—- aA, 


ws, 











: 
! S 
| | < 
: i} 8 § s, 
: : gt i i 
Bo A | sf ; * “a : 
4 { ; : A bes : ats 
; | K : i 
i} id | 
| | > mm § 


— 





; t i : 
j og f «oon raceme 














16 September 1960 ENGINEERING 


At the Somerset works of Normalair Ltd. a large 
and well laid out plant is employed in manufac- 
turing most of the pressurized air equipment in 
use in the Aircraft Industry today. A very high 
proportion of the valves and fittings installed 
here are by Crane. Their job is to control the 
main air supply from the compressor to the pipe 
lines leading to various parts of the plant. The 
accompanying illustration shows a group of six 
inch No. F52 cast iron gate valves with bronze 
trim, and various patterns of cast iron flanged 
fittings. Their high efficiency and dependability 
combine with well-planned grouping to give 
quick, easy and reliable service at all times. 





Installation by W. F. Knight & Sons Ltd., 
Yeovil, Contracting Engineers. 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4 WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glasgow, Leeds, London, Manchester 


Peat wes 257859 & 20087 | 


S.P.D. Depot, Woking. Consulting Engineers: Messrs Frederick S. Snow & Partners. 


A ROLADOR Steel Rolling Shutter installation ensures se- 
curity, efficiency, smooth operation and trouble free service at 
all times and under all conditions. The smooth coiling and 
operation is the result of accurate calculations made at the 
design stage to ensure a perfectly balanced shutter. Graduated 
slat widths, so essential to the lasting efficiency of a rolling 
shutter, are carefully determined for each installation so that 
they rest accurately round the hexagonal collared barrel. 


ROLLING SHUTTERS & GRILLES Full details are contained in our 
illustrated catalogue ‘ROLADOR 


Gnome House, Blackhorse Lane, Walthamstow, London, E.17. Tel: LARkswood 2622 STEEL ROLLING SHUTTERS’ a copy 
and Brook Street, Basingstoke, Hants. Tel: Basingstoke 1070 of which will be forwarded on request. 
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HEAVY 


ELECTRICAL PLANT 


hydro-electric generating equipment 
mining and rolling mill machinery 


large industrial drives 





ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION. 


RUGBY & MANCHESTER, ENGLAND 
A5461 








VArI-SpEED MOTODRIVE 


THE MODERN 
DESIGN FOR 


% INCREASED 
EFFICIENCY 


%* WIDER SPEED 
VARIATION 


* NEW SPACE 
ECONOMY 


The fresh, compact styling 
... theimproved operating 
lormance .. . and the 
REEVES record of long 
trouble-free service on 
installations throughout 
industry have i 
the REEVES Motodrive 
asa preferred unit for vari- 
able speed requirements. 


The REEVES Vari-Speed Motodrives are complete variable speed power packages 
designed to give ultimate performance and operating efficiency to applications in every 
industry. Right Angle Reducer units are also offered with the same rugged construction 
and simplicity of operation for year-round dependable service. 

New combinations of C-face NEMA motor, variable speed case and gear head give 
great versatility and adaptability to the new REEVES Motodrives. In both the “*C” 
flow (motor and output shaft on the same side of the belt case) and the ** Z ”’ flow (motor 
and output shaft on opposite sides of the belt case), standard assemblies are available to 
meet virtually every installation space requirement. 

Dises are pre-aligned to give automatic belt alignment. A ‘tension spring 
automatically maintains correct belt tension for smooth power flow and longer belt life. 
Special cog construction on belt reduces operating temperatures, and combined sure 
gripping with maximum flexibility. REEVES exclusive patented ‘‘ close grooving ”’ 
lubrication of the variable speed disc assemblies virtually eliminates “‘ sticking discs.” 
Lubricant extrudes into fine grooves in the hub bore of the sliding disc, coating the entire 
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Hauteacniot the cooling tower 


Many Power Transmission 
problems can be solved by using 

a suitable Wiseman Reduction 
Gear Unit. Such an example is 
the type of Unit required to drive 
Fans at the top of Power Station 
Cooling Towers. The answer is to 


sliding contact area. There is no fretting corrosion as there is no metal-to-metal contact. 


Single, double or triple stage reducers are available in gear ratios from 1.17 to 
195:1. Reducer oil level plug is located to give full splash lubrication without excessive 
frothing. Double lip shaft oil seal retains oil . . . excludes foreign matter. REEVES 
exclusive baffle type vent plug provides positive, leak-proof reducer venting. Variable 
shaft bearings are lubricated by Reliance Metermatic system . . . grease from reservoir 
automatically feeds to bearings, even when seldom lubricated. 


use the Wiseman Vertical Type 
FYWR Worm Reduction Gear Unit 
which has been specially designed 


to give positive lubrication to all 
For literature and infermation write to :— 


JAMES DAY (MACHINERY) LTD. 


28 MADDOX STREET LONDON, W.! 
REGENT STREET [ENGINEERING SALES SERVICE] TELEPHONE : 
(Close to Oxford Circus) HYDe Park 2430 & 0456 


bearings. 

This is the sort of difficult job where 
Wiseman Engineers can help with the 
choice of Unit and suggest the best 

means of installation. 








Write now for booklet No. 103 for full 
range of units 





Permanently engraves 
numbers, data, codes, 
designs, etc., on metal 
glass, porcelain, plastics 
and other hard surfaces 


oe 
Simply plug in to the 
mains and use. Vibrates 
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COMPANY LIMITED 
Smail Too! Division 


SAPCOTE, LEICESTERSHIRE Telephone: Sapcote 292 ALFRED WISEMAN & COMPANY LIMITED 


Glover Street, Birmingham 9. 
London Office: Carlisle House, 8 Southampton Row, London, W.C.1. 
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There’s 


LAST 20 to 50% 
LONGER... Yet priced no 


higher than ordinary 


TE 


31 





and any other 
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Grommet V-Belts 


ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


MANUFACTURED 
4ND SOLD ONLY BY 


FRANK & CO LTD 














SHIPLEY YORKSHIRE 
"Phone : SHIPLEY 53441 
Grams : CLUTCH. SHIPLEY 


steel from stock 


= pistrisutors oF ) DEXION storren ancues 
(Enquiries should be addressed to the Dexion Dept.), 


| AUSTIN 


=- Make sure you receive our MONTHLY 
STOCK LIST by sending your name and the 
name and address of your Company to DEPT.S.L.R. 


= JAMES AUSTIN & SONS (ccwsecer) LTD. 1 


STEEL STOCKHOLDERS ; Cases) 


THORNHILL IRON & STEEL WORKS, DEWSBURY, YORKSHIRE 
TELEPHONE: 1750 (7 LINES) * TELEGRAMS: AUSTINS, DEWSBURY * TELEX, No. 55—129 


LONDON OFFICE: KIRKHAM HOUSE, 544, TOTTENHAM COURT ROAD, LONDON W.! 
“ ee TELEPHONE: MUSEUM 1064 
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RUHRSTAHL 
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AND STEEL CASTINGS 


Shown above is a Forged Turbine Shaft of Nickel Chrome Molybdenum 
special steel rough turned and trepanned. This shaft for a Steam Turbine is 
17’ long, the largest diameter 58” and the smallest 14”, weight 19 tons. 


This illustration shows the 
top part of the Shell for a 
Rotary Crusher in cast steel 
16’ diameter and 7’ high it 
weighs 36 tons 3 cwt. 


The forged Turbine Shaft shown below in the process of manufacture is made 
of open hearth steel. The largest diameter is 78", diameter of flange 684” and 
diameter of shaft 41°. The total length is 41’. Weight finish machined is 47 
tons 4 cwt. 


The illustration above shows a Cast Steel Tyre 17’ 4” dia. 
x 294” deep, weight 25 tons. Ruhrstahl also specialise in 
Rolling Mill Sections for flat rings, angle rings, etc., in a 
wide range of standard sizes and shapes, full details available 
on. request. 


DRUMMOND-ASQUITH 


vif 


er of the Asquith M 


Sole Selling Agents for the British Isles ...... HALIFAX HOUSE, STRAND, 


elephone Traf 


'; 
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“No need 


“But just look at the mess I’m in! A Knight down, 


Queen threatened, and my Sicilian Defence in ruins! 


to resign, 


Can’t concentrate, that’s mytrouble. Not with this 


cooling water problem on my mind....”’ 


Bungleigh!”’ 


“What’s that you sayP 
General DescalingP A 
complete service for the 
cleaning of every type of 
pipeline and industrial 
plant? And I can buy 
equipment and materials 
from ’em if I want my 
own men to do the job? 
Sounds like the end of 
my problems—TIl ring 
first thing to-morrow!” 























“And talking about prob- 
lems, what about B-Q6? 
There! He thought Id 
missed that. Looks as 
though I’m on to another 
winner!” 





Water, effluents, gas, oil and oil products all flow more easily once G.D. is calledin. If you'd like 
to know more about their services and equirment, write or telerhone for the catalogue. And visit 


stand 537 at the Public Works Exhibition, Olympia, 14-19 November. 
oJ 
General Descaling 
the experts in pipeline and sewer maintenance 


GENERAL DESCALING COMPANY LIMITED WORKSOP NOTTS. 





TELEPHONE: 3211/5 TELEX: 54159 OAal6052A 
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Distributed by THE POWER PETROLEUM COMPANY LIMITED 


76-86 STRAND*s LONDON? W.C.2 (BRANCHES AND DEPOTS THROUGHOUT THE COUNTRY) 
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Photograph by courtesy of the Manitoba Hydro-Electric Board & 


‘‘BROOMWADE’’ OIL-FREE compressed air... 
...at a Canadian Power Station 


Among the many “BROOMWADE?” installations working in 
Canada are two Type TSI Carbon Ring Air Compressors in 


the Brandon Generating Station of the Manitoba Hydro-Electric 
Board. “BROOMWADE” manufacture 


The compressors deliver completely OIL-FREE compressed air — en weir RAO 
for instrument control, the proper functioning of which can be er eee nee one oe 
upset by even a minute quantity; of oil in the air supply. A requirements of civil and moch- 
constant air supply is essential—‘‘BROOM WADE” compressors anical engineers. A world-wide 

network of works-trained represent- 


provide it. 
atives and qualified maintenance 


The choice of “BROOMWADE?” equipment for such important engineers ensures adequate servicing 
duties is yet a further tribute to the ECONOMY, EFFICIENCY facilities. 
and RELIABILITY that have made the name ‘“‘BROOMWADE” 


famous all over the world. 
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MAY WE SEND YOU FULL DETAILS ? 


Air Compressors and 


ae | 
BROOMWADE Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS, ENGLAND. Telephone: High Wycombe 1630 (10 lines) Telex: 83-127 
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It’s never too early to ask Sutcliffes 


Sutcliffe conveying equipment has been called to the rescue 
on many occasions when site conditions have rendered all 
other forms of mechanical handling ineffective. 
Muck shifting may not be quite as simple as building 


sand castles but much time and money can be saved by 





calling us in at the earliest possible stage. 


Please write for our brochure ref. EG 106. 


Mobile conveyors on the Great Ouse Flood Protection Scheme. Tripper and spreader conveyor 
at Crigglestone Colliery dirt disposal plant, 


Conveying equipment for hire if required 


Pritains Best Coswroyors 


RICHARD SUTCLIFFE LIMITED - HORBURY +» WAKEFIELD - ENGLAND 
London Office: 28/29 Savile Row, W.1 
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GRID linked to 
SUPER GRID 


Ns CR 





. The first 180 MVA, 3 phase, 132/275 kV auto-transformer to be completed for the 
Central Electricity Generating Board. 


Illustration shows the first of two of these transformers at the Skelton Grange 
Substation of the Yorkshire Division of the C.E.G.B. 


The transformers, each fitted with resistor transition on-load tap changers, were 
manufactured at the AEI Rugby Transformer Works. 


For further details write to AEI Transformer Division, Southmoor Road, Wythenshawe, 
Manchester 23 or your local AE! office. 


Transformer Division 
(AEI Manchester and Rugby 
Associated Electrical Industries Limited 


E/A002 








Controlled feed .- guided collaring - mechanical retraction— 
so one man can operate two rigs 


oo permeenans SWEDEN has been the proving ground of a revolu- 
tionary rock drilling method which has opened the way toa 
completely new conception of drill-crew output. Known as the 
Swedish Ladder Drilling Method, this new technique has been 
employed on hydro-electric projects at Korsselbrinna and Stalon 
where drilling platforms with 16 rock drills operated by 8-man 
drill crews have been used. 

Atlas Copco drills mounted on retractable pusher legs* are 
rested in cradles running horizontally in “ladders”. Contractors 
and drill crews have found that these rigs, cheaply and simply 
constructed, offer the following advantages : 

INCREASED PENETRATION—full feed power is ensured by the ideal 


horizontal feeding position of the pusher leg. 

HIGHER OUTPUT PER MAN/HOUR—due to greater penetration and 
the fact that one man handles two drills. 

Repucep Crew FatiGuE—collaring is made simple as operators 
need not hold the drills. Drill steels are mechanically with- 
drawn from holes using the retractable pusher leg. 

Fewer Dri SreEL CHANGES—long steels can be used from the 
start. For greater durability 1” Sandvik Coromant integral 
steels are used. 

GREATER DriLLInG Accuracy—thanks to the fixed ladder base 
and pre-positioning of drills for pattern drilling. 





ee 




















Available from Atlas Copco. The Swedish Ladder Drilling 
Method was originally introduced by Widmark and Platzer, one 
of Sweden’s leading contracting companies, and has been further 
developed by them and by the Swedish State Power Board. 
Specially evolved with Atlas Copco trigger-operated retractable 
pusher legs*, this method and equipment has been exhaustively 
tested and proved under tough Swedish drilling conditions. 
There are Atlas Copco companies or agents in ninety countries 


and details of the new equipment are readily available from them 


Stlas Copco 


DRAMATIC RESULTS 
OF LADDER DRILL TESTS 


The figures show the dramatic increase in 
drilling achieved by ladder rigs in a 60 
sq.m. tunnel at Stalon driven in hard- 

« drilled quartzite. Gross effect refers to the 
mean value for the whole drilling period, 
including collaring, changing steels and 
the usual routine delays. Note that the 
gross effect is exactly doubled. 


GROSS EFFECTS 


19.5 metres/man-hour Conventional drilling with one rock 
drill. 


39.0 metres/man-hour Ladder drilling with two drills. 





or from the address below. Wherever you are, the international 
Atlas Copco group offers expert advice on the selection of 
equipment and complete after-sales service. 


WRITE FOR THE BOOKLET! The Swedish Ladder Drilling 
Method is described in greater detail in a new Atlas Copco 
booklet. Write for a copy to your local Atlas Copco company 
or agent or from the address below. 


* Patents pending 


PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN 
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New Melting Shop for English Steel Corporation Ltd., Sheffield. 


Steelwork 
for Industrial 
Buildings 


Illustrated are two recent examples 

of heavy structural steelwork supplied and erected 
by ARROL. These form part of a long 

record of industrial development which can be 
traced from the ARROL order books 


Extension to melting shop of William Beardmore & Co. Ltd. 
Overhead Electric Crane also supplied by ARROL. 


SIR WILLIAM ARROL & CO LTD GLASGOW A rr fe) 
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BUILDING MATERIALS AND FITTINGS: Lifts and Escalators 
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When vertical transport becomes a serious problem 


EMMI D Sg 8 CTE 


consult J. & E. Hall 


specialists in Lifts 
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and Escalators 
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DARTFORD KENT 
Tel : Dartford 23456 
London Office: 10 St. Swithins Lane, E.C.4. MANsion House 981! 
Offices and Works throughout Great Britain and Overseas 


A member of the Hall-Thermotank Group 
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“the blade 
you can 


fit and 
forget” 





— 
W. FEARNEHOUGH LIMITED 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 


Established 1832 





THE EMPIRE RUBBER SELF-CONFORMING GROMMET 


... Is the solution to many an engineering problem 


PAT. APP. No. 5255/59 





THE NEW BLIND GROMMET 


FREE 


yom FURST SEAL PLATE 


FITTED 





THE NEW DESIGNED GROMMET 


\ 


FIRST SEAL 


Note how when 
sprung into 
position the 
grommet provides 
a perfect seal by 
its own permanent 
pressures. The 
angled groove also 
creates a tight 
pressure hold on 
the metal plate. 


A useful feature of this 
cable grommet is that 
by reason of the designed 
taper of the cable entry 
and the flexibility of the 
web, a considerable 
angle of cable entry and 
a variety of cable size, 
are possible. This avoids 
necessity for special 
grommets with angled 
bores. 


In the conventional grommet, 
only one thickness of plate 
and only one size of cable 
can be accommodated. No 
effective seal is afforded by 
the parallel groove. 














This new development in grommets is now being produced in a range of sizes 
These new grommets will solve your sealing problem 


Enquire for catalogue and detailed particulars. 
EMPIRE RUBBER COMPANY, DUNSTABLE, BEDFORDSHIRE, ENGLAND 














BRITAIN’S SMALL NUCLEAR POWER STATIONS 





AND 


WORLD SURVEY OF REACTOR COMPANIES 


DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON &CO., LTD. 
_ LIVERPOOL 


Reprinted from ‘ Engineering’ April 15, 22, and May 6, 1960 





Price 4s. post paid from ‘Engineering’ 36 Bedford Street, London WC2 








SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS 
AND WOODWORKING MACHINES 


New and used — many of each EX STOCK — for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


May we tell you more ? 








EDWARDS HOUSE 


359-361 EUSTON RD. LONDON, N.W.1! 
Phone: EUSton 5000 Telex No. 24264 
and Lansdowne House 
41 Water St., Birmingham 3 
a a Phone : CENtral 7606-8 
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Mobil D.T.E. Oils 
to reduce 
maintenance 
costs and 
increase 
production 


ha 


7K 
bey 











Mobil D.T.E. Oils stand 
head and shoulders above 
all ordinary oils. They 

give balanced protection 
and performance that 

no oil on the market 
today can equal. 


Mobil D.T.E. Oils give 
you the following 
advantages: 


LONGER OIL LIFE 


QUICK SEPARATION 
FROM WATER 





FREEDOM FROM 


DEPOSITS 
ASK THE MAN 


FROM MOBIL ABOUT 
BALANCED OILS 


Our representative will give you 
the facts — the facts about the 
performance of Mobil D.T.E. Oils 
in comparison tests with other 
well-known hydraulic and 
circulating oils. Ask the man 
from Mobil to call and explain 
how Mobil D.T.E. Oils can reduce 
maintenance costs and 

increase production. 


PROTECTION AGAINST 
RUST AND CORROSION 


LESS WEAR 


HIGH TEMPERATURE 
STABILITY 





mew oid 


ECONOMY, SERVICE 

















The NEW “Pyrobit”’ electrically heated 


BRANDING IRON 


for the clean, quick, PERMA- 
NENT marking of timber, 
leather, etc. 


Operating temperature 
reached in 10 minutes will 
take up to 5 one inch letters 
or numerals. 


Letters and numerals easily 
interchanged. 


ACRU ELECTRIC TOOL MFG. CO. LTD. | 


DEMMINGS ROAD, CHEADLE, CHESHIRE 
Telephones: GATLEY 5855 and 6058 
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GOVAN SHAFTING 
ENGINEERING CO. 


PROPRIETORS: THE STEEL COMPANY OF SCOTLAND LTD. 


BRIGHT DRAWN STEEL TURNED STEEL BARS 
UP TO 18 in. DIA. 


BRIGHT STEEL BLANKS 


ANY THICKNESS IN MILD STEEL - FREECUTTING 
CASE HARDENING - HIGH TENSILE, ETC. 


v 
87, HELEN ST., GOVAN, GLASGOW S.W.I 


Telegrams: “PEDESTAL GLASGOW.” Telephone: Govan 1145 (3 lines) 
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DISPOSAL OF FINES, 
DE-WATERING 
OR THICKENING? 


... just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- 
watering materials in the sand and 
mining industries. 

Are you thinking of a complete plant? Or 
do you wish to know how Linatex units 
can be used in existing installations? 
Consult our resident area engineer or ask 
for a proving test on our pilot plant. 
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* Anhours counter gives you an exact 
\\ _ record of running times of mains 
Th e \\ powered electric equipment or 


machinery. This enables you to apply 
planned maintenance schemes resulting 
in increased efficiency—and reducing 
production stoppages. For counting 


meaning the hours fita... 


of SMITHS Synchronous Counter 

% 10,000 hrs Total Count; 1,000 hrs 
‘Trip’ Count indicating in tenths 
can be included 

%* Pressed-steel case to withstand 
rough handling 

%* Precision-machined internal gearing 
for smooth running and self-starting 

* High-torque, self-starting, 
synchronous 2-watt motor available 
for 50 or 60 cycle supplies of 
12, 100/125, 200/250 V 


in 
Production 
Planning 


FOR 
IMMEDIATE 
DELIVERY 


Write now to:- 
of 


\ | The industrial business 
INDUSTRIAL DIVISION 5S. Smith & Sons (England) Ltd. 
\' including the marketing of 
industrial products under 


the trade marks of 


Chronos Works, North Circular Road, London NW2 + Phone:GLA1136 Smiths and Kelvin Hughes 





SE RAPALA SP oc aPC TERR a re 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 


GRD wirxiison 2veser LiwaTex Tp - CAMBERLEY - SURREY - Tel: Camberley 1595 - Factories and distributors throughout the world 
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For highest HEAT TRANSFER efficiency— 
SG Gilled Tubing and Heat Exchangers 


eating, cooling, refrigeration— 
Hy steve the application, the 

medium or the conditions, our 
expert knowledge of heat exchanger 
design can save you time and money. 
Besides supplying S.G. gilled tubing in 
most metals, we make complete heater 
batteries, coolers, condensers, evap- 
orators, etc., for every branch of 


industry. We specialise in “ specials ”’, 
either to your drawings or designed 
throughout by us to give the figures 
you require. 

Full facilities available for inspection 
by Lloyds, Boiler Insurance Com- 
panies and Consulting Engineers, 
to British and American Codes of 
Inspection. 


s)(G 


SPIRO-GILLS LTD 
London Road, Pulborough, 
Sussex Pulborough 2401/5 
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PRESS 
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FORT TS MEER SS BTS 


Specially developed for the 
electrical industry, the press 
illustrated is one example of the 
variety of machines we supply 


to customers’ requirements. 


STANT eT 


Be Sense 


DESIGNERS AND 
MANUFACTURERS OF 
HYDRAULIC 
EQUIPMENT 














STOTHERT & PITT 


“HYDRAULIC TILTING - 
DRUM CONCRETE MIXER 
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TOWN 


DRILLING MACHINES 


Established over 50 years, the TOWN range of radial 
and vertical drilling machines is noted throughout the 


world for modern design, reliability and ease of 


operation, 
























MODEL AE4: RADIAL DRILLING, 
BORING, TAPPING and STUDDING 
MACHINE, Seven sizes: 3ft. 6in., to 
8ft.; drills 3in. from solid in mild steel. 








MODELS EG4 and EG8 
RADIAL DRILLING 
MACHINES. Each 
model in five sizes: 
4ft., to Sft.; 4 yr 
160-600 r.p.m. (EG4), 
8 speeds; 20-500 r.p.m. 
(EG8): drills up to 2in. 
from solid in mild steel. 
Also made with single 


speed 











HALIFAX * YO 
FRED’ TOWN & SONS LTD | Mm," 


ESTABLISHED - 
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MODEL CE2: RADIAL DRILLING, 
BORING, TAPPING AND STUDDING 
MACHINE. Four sizes: 5ft., to 8ft; 18 
speeds; 15-850 r.p.m.; drills 3fin. from 
solid in mild steel. 








MODEL AES: RADIAL DRILLING. 
TAPPING and STUDDING MACHINE, 
42in.; drills |4in. from solid in mild steel 
or Ifin. in cast iron. 





MODEL AE2: VERTICAL DRILLING 
MACHINE (Heavy duty model). 
Two sizes: 36in. and 42in.; drills 
3}in. from solid in mild steel. 





OTHER MACHINES IN THE RANGE 


are detailed in a folder ‘GO TO TOWN’ which is available on 
request. Variations on the standard range can be undertaken, 








and examples are also illustrated in the folder. 


T.12. 
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Conventional oils cannot live in conditions of atomic radiation. Such 
conditions are inseparable from certain parts of any mechanism 
designed to produce power from nuclear fission. This, and other allied 
lubrication problems, was the challenge which faced oil 

‘.euuologists everywhere. And, as so often in the past, Wakefield-Dick’s 
research team produced the answer. An entirely 

new series of oils and greases, resistant to 

radiation and named “Nucleol’’, is now available 

to lubricate the wheels of this Atomic Age. 
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radiation 
SGU 
lubricants 
for the 
atomic 


age 


Two examples of the NUCLEOL range 


NUCLEOL 522 A radiation resistant lubricant based 
on selected mineral oils. of high aromaticity and 
containing special inhibitors. 


NUCLEOL G120 A grease gelled with a new com- 
pound, and specially inhibited. Designed for the 
lubrication of control actuator bearings operating at 
the lower radiation levels. 





A Wakefield-Dick research chemist investigating the 
effects of radiation on lubricants. 
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of Mr. Thorneycroft’s 
Visit to Australia 


R. PETER THORNEYCROFT, the Minis- 


ter of Aviation, by his visit to | 


Australia, where the Woomera rocket 


range has come to occupy a symbolic | 


place in British space affairs, indicates 
that a decision on the future of Blue 
Streak and indeed of an independent 
space effort by the United Kingdom 
cannot be much longer delayed. 

Much more than national prestige is 
involved. It is probably true that the 
British engineers and scientists pursuing 


their careers without emigrating, despite | 


the fact that they could earn much 
greater salaries in the United States, are 
living here because they like it, rather 
than because they are hopefully awaiting 
the re-opening of the Blue Streak pro- 
gramme. But a deliberate decision not 


to get on with launching our own satel- | 


lites would mean a definite change in the 
nature of the country in which those 
scientists and engineers live. 

Britain would become a spectator 


state. It might easily become the reason- | 
able sixth form ambition not only to | 
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| it enters with linear velocity less than a | acceptance there is no guarantee of its | on Small and Medium Power Reactors 


certain critical value. | final success. 

Of course it would be unreasonable | Of greater importance in that direc- 
to suppose that these conditions can | tion is the changing pattern revealed in 
always be met in fire fighting operations, | Denmark’s trading figures. As indus- 
but it is still possible to render an atmos- | trial exports from that traditionally 
phere inert by continuously diluting it | agricultural economy increase in import- 
with inert gas; although the time taken | ance, and as the engineering industries 
may reach four times as long as with | assume growing significance in Norway, 
plug flow if conditions are very poor. | Finland and Sweden, so the pressure to 

The experimental work on this new | make all Europe one big Common 
technique has been carried out at the Market may become irresistible. 
| National Gas Turbine Establishment at | The Dutch proposal to bring about 

Pyestock, Hampshire, where they have | such a development while keeping 

mounted the modified jet engine (a | existing extra-European agreements in- 
comparitively small one) on the chassis tact (UK-Commonwealth relations being 
| of a five ton lorry. This type of vehicle | the largest such group) is close enough 
may well become the fire tender of the | to the special provisions of the Treaty 





future, opening up a whole new field of of Rome for hopes of agreement to be | 


business for jet engine manufacturers as 
| well as presenting a new technique for 
getting fires under control at high 
speed. 


Dutch Initiative for 
One Big Europe 


| The United States motor dealers have | 
almost 900,000 cars of the 1960 styles | 


still on their hands. The export of 
industrial goods from Denmark is now 


And the Dutch have put forward a 
scheme for a regional association of the 
European Common Market (The Six) 
and the British led European Free 
Trade Association (The Seven). 

These developments are by no means 
| unrelated and they bear significantly 
| on the engineering industries of the 
United Kingdom. 

Towards the end of last year and into 
the first weeks of this year the United 
States rang with happy predictions for 





worth more than her farm produce. | 


get to a university but also to emigrate. | the first of the “ Golden Sixties ”°— 
Valid arguments on the possibility of | forecasts that were rapidly modified, 
ourselves developing communication | where they were not altogether aban- 





satellites and producing a profit from | doned. The strike in the American 
space engineering are important in two | steel mills gave the European industry 


not unreasonable. 


\of More People 
_And Growing Appetites 


| More people demand more food in 
any language. According to Sir Alex- 
ander Fleck there are six ways of getting 
it—and five of them involve engineers 
more or less directly. 

More nitrogenous fertiliser requires 
more energy to make it—there is plenty 
of nitrogen. The Haber Bosch process 
| requires 4 tons of coal per ton of 
nitrogen or 14 tons of oil or 60,000 cu. 
ft of natural gas or 1,700kWh of 
electricity. To make urea these figures 
must be multiplied by about 1}. It 
has been estimated that by the end of the 
century some 60 million tons of nitrogen 
as fertiliser will be needed every year. 
At present enough natural gas is being 
burnt to waste in the Middle East alone 
to make 5 million tons a year. But the 
making would be costly in capital outlay. 

More water means more power driven 
pumps and more irrigation works. The 
Kyle dam in Southern Rhodesia and the 
Bhakra dams, India, are small begin- 
nings in this task. 


ways. If orbiting satellite repeater 
stations prove to be cheaper than sub- 
marine cables, despite the need to 
replace the satellites at intervals, then 
it is unreasonable to imagine that they 
will not be used, and sooner rather than 
later. The United Kingdom is not the 
only other nation in addition to the 
United States and the Soviet Union to 
have done some work on space rockets. 

If some other state in the second line 
of world powers were to get there first 
it would be hopelessly defeatist for 
the United Kingdom not to set out to 
catch up. A depressing prospect if it 
is remembered that by pressing on now 
it need never arise. 


Jet Engines 
as Fire Extinguishers 


Jet engines may soon be used as fire 
extinguishers, The latest DSIR report 
on fire research states that an experi- 
mentally modified jet engine has been 
successfully used to extinguish fires in 
buildings, by replacing the air with an 
inert gas. 


If the conditions in the building are | 


right, the jet engine can replace the air 
inside at a very fast rate by an action 
known as “ plug flow.” In other words, 


the inert gas injected by the jet engine | 


acts as a piston which pushes out the 
air. Tests in a small-scale replica of a 
large building have shown that this can 
be done provided the gas is introduced 


| a chance to sharply increase its exports. 
| It also produced some lively post-strike 
| activity as run-down stocks were 
| replaced. 

| But now the steel mills run at a dis- 
| appointingly low level, which means in 
European terms that the members of 
the European Coal and Steel Commun- 
ity must look to markets nearer home to 
maintain and expand their production. 
Within the prospering members of the 
European Common Market, rising 
living standards mop up rising output 
of household appliances, cars and a 
whole range of other users of the 
Continent’s steel output. But not the 
whole of the increasing turnover is sold 
at home. 

Sharply accented competition in 
British and other domestic appliance 
markets is partly a sign of the rising 
| industrial activity of Western Germany 
| and Italy in particular. The immense 
mass production schedules, which tho 
combined markets of France, Germany, 
Italy and the Benelux states will make 
possible, will need expanding overseas 
markets to absorb their full potential. 
Apart from the United States with its 
fierce home based competition, Britain, 
Scandinavia and the rest of Europe offer 
| better prospects than almost anywhere 
| else in the world. 

For these reasons, and in their special 
position across the trading routes of 
North-West Europe, it was to be 
| expected that the Dutch would introduce 
| their bridge-making scheme at the 





a} the right level (a gas lighter than air | Stockholm meeting of the Council of 
at ceiling level and vice versa) and that | Europe’s economic committee. Its 


Hasten Slowly 

More farm machinery is needed. But 
here thought must be taken to see if it 
is not a better long term proposition to 
produce better models of existing types 
of plough for animal haulage rather than 
flooding the world with tractors indis- 
criminately. Apart from the rapid 
write off of machines handled by local 
labour, there is a social and human 
problem here. Slow steps to success are 
better than quick jumps to disaster. 
More land under cultivation can call 
for more heavy machines for the initial 
break-in but after that a reversion to 
improved forms of primitive methods 
may be the best bet. 

More efficient use of food supplies 
makes demands on transport and storage. 
Burning of surplus wheat and coffee 
has occurred more than once, yet many 
were starving at the same time. More- 
over the whole of a plant is seldom 
eaten; much of what is now waste 
could be used to advantage—though it 
may be unpalatable in its natural form. 


The Antarctic 
and High Cost Fuel 


The Americans are building a nuclear 
power station at McMurdo Sound in 
Antarctica. It is a military plant, but 
may set the pattern for other projects. 
British small-reactor builders will watch 
this development with interest, as they 
have watched the International Atomic 
Energy Agency’s Conference in Vienna 








| for less developed areas. 


The key to success is to find the 
regions where fuel costs are high. 
Among the current objectives of the 
United States civilian reactor pro- 
gramme is the aim to “ Assist friendly 
nations now having high energy costs to 
achieve competitive levels in about 
five years.” Five years is not long in 
the development, planning and con- 
struction of nuclear power stations. 

Admittedly this schedule as applied 
to Western Europe has been extended 
during the last two years by the increased 
availability of fossil fuels and the drop 
in shipping costs, so break-even should 
now occur at the same time as in the 
United States, where the target date for 
competitive power in high energy-cost 
areas is 1968. But there are other less 
fortunate areas than Europe. 

High-cost energy areas are considered 


| those regions where fossil fuels now 





cost 35 United States cents per million 
Btu, or more. Conventional power 
costs in these areas are estimated to be 
about 7 mils per kilowatt hour for a 
300 MW(e) single-unit fossil-fuel station 
using fuel costing 35 cents per million 
Btu (200 Ib per sq. in, 1,050° F or 566° C 
initial and 1,000° F or 538°C reheat, 
14 in of mercury back pressure) based 
on 1959 cost levels, no escalation, 80 per 
cent capacity factor and 14 per cent 
fixed charges. 


and A Shot in the Arm 
for the Town Hall 


From the booming Midlands come 
reports that the Town Halls, the trans- 
port services, the street cleaning depart- 
ments are increasingly short of men. 
Quite modest posts in industry easily 
overtop municipal employment in 
salaries—and in a factory there are no 
councillors holding evening committee 
meetings and expecting some of the 
staff to be on hand. 

When a production line worker in 
Coventry or Oxford can take home 
more than a man who has spent twenty 
years working his way up through the 
municipal offices it is not surprising 
that jobs at the bus conductor level stay 
unfilled. 

There is certainly a problem here but 
it is not as difficult or the situation so 
gloomy as is currently being made out. 

The staff shortages of the town ser- 
vices are a direct reflection of prosperity 
among the citizens. Taking advantage 
of that prosperity this is plainly the time 
for the utmost mechanisation of munici- 
pal services. If there are not enough 
dustmen it would be a simple matter to 
declare that in future dustbins would 
only be collected from front gates. 
There need be no hardship in this for 
given the demand it would become a 
marketable proposition to produce sets 
of wheels on which the dustbins could 
be trundled to and fro. 

As more and more people give up 
using public transport the driver- 
conductor one-man bus should take 
care of the labour shortage there. In 
the parks and in the street sweeping 
department there is plenty of scope for 
powered equipment, and if the cost 
appears high, so too are the incomes of 
those who will get the benefit. 

And perhaps the Town Halls them- 
selves need reforming. If full time 
staff are short, and if the status has 
departed from the job, what an excellent 
opportunity to re-organise the work so 
that the bulk of it may be done by part- 
time women workers. 
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Insulation for Ultra-Low Temperatures 


Liquid oxygen and methane 
are two substances which 
piace high demands on choice 
and design of an insulation 
system. The author discusses 
both the technicalities and 
economics involved. 


10R to the last decade, ultra-low temperatures 
of —150° F and below were not commonly 
encountered in large scale industrial plant and 
processes. The chief exceptions to this were 
to be found in plant designed for liquifying air 
and fractionating component gases. Generally 
speaking, the great bulk of these gases were 
distributed to consumers in uninsulated pressure 
vessels and cylinders in relatively small quantities. 
In recent years, however, tonnage liquid gas 
has become relatively commonplace; liquid 
oxygen, for example, is becoming almost as 
much a part of the steelmaker’s life as refrac- 
tories have been. Liquid methane and propane 
are now “ bulk” materials in the fuel industry 
while developments in nuclear engineering have 
given rise to the use of liquid hydrogen on a 
large scale. 


Basic Requirements 

The basic requirements so far as thermal 
insulation at ultra-low temperatures is concerned 
remain unchanged, and the most serious difficulty 
lies in providing and maintaining an effective 
vapour barrier enclosing the insulation. In 
cases where there is a negative temperature 
gradient from the surrounding air to the insulated 
plant, it is essential to prevent the ingress of air 
to the insulation compartment or space. If 
relatively warm air has access to the insulating 
material it will come into proximity with the cold 
surface and, there deposit its moisture; the 
partial vacuum arising from the condensation of 
water vapour then draws in more air and the 
cycle is repeated until the insulating material 
becomes saturated and, therefore, useless. 

Apart from the effect of water in increasing 
the thermal conductivity of insulating materials, 
it is objectionable for another reason. At ultra- 
low temperatures many materials are seriously 
embrittled, and the presence of water accentuates 
this tendency; most of us are familiar with the 
effect of liquid air on such objects as tomatoes, 
rubber and mercury! Embrittlement is only 
objectionable if the material is likely to be 
subjected to stresses during use, and in very small 
scale applications those arising from thermal 
contraction and expansion are correspondingly 
small. Materials, therefore, which have given 
good service in small scale applications in the 
past are not necessarily suitable for the larger 
applications of today. 

Recognising the importance of low perme- 
ability in insulating materials for use at low 
temperatures, many manufacturers have pro- 
duced appropriate materials such as foamed 
Bakelite (Onazote, made by the Expanded 
Rubber Company), foamed glass (Foamglas, 
made by Pittsburgh Corning) and foamed poly- 
styrene (Styrocell, made by Shell Chemical 
Company and Polyzote by Expanded Rubber 
Company) The pores in these materials are 
totally enclosed and nearly sealed. Being of a 
rigid—not to say brittle—nature, these materials 
lend themselves very well to the application of 
surface finishes, for although very low perme- 
ability provides, so to speak, a “ built-on” 
vapour barrier, there is still the question of 
sealing joints and insuring against cracks which 
may develop during lagging operations. 

Rigid pre-formed pipe insulating sections 
applied to extended runs of ultra-low tempera- 
ture pipework present a difficulty in the form 
of crushing stresses arising from thermal con- 
traction when the pipe is put to work. Ideally, 
resilient spacers, disposed between the rigid 


By J. W. Dawson, 


sections, would take up the contraction and 
accommodate expansion during periods of 
shut-down. These spacers, of course, introduce 
or aggravate the problem of vapour sealing 
because the only materials available to meet this 
function are relatively permeable; materials of 
a rubbery nature are embrittled and so the 
choice is limited to fibre aggregates such as 
mineral wool or glass wool. 

The effect of a temperature of —296° F on 
one type of mineral wool—Stillite—can be seen 
in Fig. 1. The curve shows a comparison of 
volume stability between identical samples of 
Stillite 5 Ib per cu. ft semi-rigid slab when 
Rien etme pesermnere TEES SRE Se 
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Compressed to Level at Each 


20 
—— At 65°F 
10 At —296° F 


Fig.1 Mineral wool does not pack so much under 
repeated compression when at low temperature. 


subjected to reversals of pressure—one at 
atmospheric temperature and the other at 
—296° F. After each 10 reversals, the sample 
was allowed to return to equilibrium under the 
pressure of the plunger type compressor and 
the new height of the test-piece measured. It 
will be seen that the low temperature test 
indicates a higher degree of resilience—and 
greater consistency than the one carried out at 
atmospheric temperature. In both cases com- 
pression was to 33 per cent of the initial depth, 
i.e. compression by 67 per cent. 


Comparison of Insulants 

It will be clear from the foregoing paragraph 
that mineral wool is very suitable for use as an 
insulating material at ultra-low temperatures. 
The table shows a comparison between mineral 
wool and various other materials in terms of 
conductivity, etc., at ultra-low temperatures. 
As indicated, mineral wool is relatively speaking 
of a spongy consistency and it is usually applied 
to surfaces in the form of semi-rigid slabs, mat- 
tresses enclosed in wire mesh, mats, or pre-formed 
pipe insulating sections. This is very convenient 
for practically all types of plant and equipment 
operating at above zero temperatures because a 
total insulation thickness up to 6in will cover 
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almost all types of application except some types 
of furnace and combustion equipment. These 
thicknesses can easily be supported by such 
devices as steel pins or cleats secured to the 
vessel which it is required to insulate. The 
thicknesses of insulation applied to plant operating 
at temperatures below — 212° F. however, are very 
much greater, as a rule, than would be the case 
with even very high temperature pipework—say, 
over 1,100° F. Entirely different considerations 
are involved from those based mainly on the 
economic value of the heat which it is required to 
conserve. Thicknesses of 24in are commonly 
used at temperatures of — 212° Fand much greater 
ones at lower temperatures. Clearly, it would 
be extremely difficult to attach such thick placings 
- insulation to the outer surface of a tank or 
uct. 


Double-Skin Construction 


The logical outcome of the foregoing is a 
growing tendency for manufacturers of liquid 
gas plant and storage tanks to use double-skin 
construction; that is to say, the unit is enclosed 
in an outer shell so as to provide a surrounding 
annulus in which the insulating material can be 
housed. This system has many advantages 
including, of course, the elimination of the 
vapour barrier difficulty. Double skin construc- 
tion is more expensive and it is important that the 
cost of the insulating material should be low 
so as to offset, to some extent, this higher 
initial outlay. One other important advantage 
is to be found in the much lower cost of applying 
suitable insulating materials in the double skin 
construction. Mineral wool in the loose or 
flocculent form is very widely used, and this is 
tamped or rammed into position so as to elimi- 
nate, as far as possible, all large voids. This is 
a somewhat arduous, though not a highly skilled, 
operation. Spun mineral wools, such as Stillite, 
are packed to a density of about 12 to 14 1b per 
cu. ft; this is substantially above the stable 
packing density claimed by the manufacturers, 
the increase being due to the desire to eliminate 
voids—as indicated above. Even better results 
are claimed for a material described as perlite; 
this consists of an aggregate of small particles 
of a glassy nature—each particle having an 
intricate structure of extremely fine pores— 
mainly sealed from each other and separated by 
very thin dividing walls. 

It is the very small pores in perlite which con- 
tribute largely to its high efficiency as an insulat- 
ing material; the particles tend to be spheroidal 
in shape—not an ideal form where low permea- 
bility is of great importance because it tends to 
increase the ratio of interstitial space to pore 
space. The interstitial spaces are, of course, 
much larger than the average pore. This is 
overcome, to a large extent in one grade of 
perlite called Brelite, made by Expanded Minerals 
Limited, by providing a very wide range of grad- 
ing—thereby increasing the packing density to 


TaBLe:—Comparison of Insulation Material Properties 





Description 


: t 
Material and maker (density, Ib per cu. ft) 





Brelite, Expanded Minerals 


‘ — perlite, loose aggregate 


Maximum 
safe 
temperature 
°F 


Thermal conductivity 
Btu/sq. ft.-hr.-deg. F/in 
(at mean temperature °F) 


Approximate 
price per 
cu. ft 





2s Od 0-15 (— 168) 





Foamglas, Pittsburgh Corning | Foamed glass, rigid slabs (8~10) 


228 Od 0-35 (0) 





ome, Expanded Rubber | Foamed Bakelite, rigid slabs (4) .. 


18s Od 0-10 (—216) 





|Polyzote, Expanded Rubber | Expanded polystyrene, semi-rigid 
Co. slab (1) 


Ts 3d 0-14 (— 126) 





Ss 1A, M 
cals 





| gate (5 


to Chemi- | Dehydrated silica gel, loose aggre- es 60s Od 
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Stillite, Stillite Products ..| Loose mineral wool. . 





2s 6d 0-19 (— 168) 
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Fig. 2. Liquid methane storage tanks. 


approximately 3 lb per cu. ft. Densities as low 
as 14 Ib per cu. ft can easily be produced, but 
permeability tends to be high so that conductivity 
is inclined to be correspondingly high. 


Expanded Perlite 

Other important advantages of perlite are its 
relative freedom from moisture pick-up when 
exposed to humid conditions and its unusually 
free flowing properties. As a result of this latter 
feature, application to annuli surrounding 
liquid gas plant and tanks is extremely simple. 
The material can be simply poured into its final 
position from the transport containers, or it can 
be delivered by pneumatic dispensers. Conveying 
air speeds have to be maintained at a fairly low 
level to avoid loss of volume by mutual attrition 
and impact. 

In cases where perlite is used as a loose-fill 
insulant as described above—particularly in 
large vessels—precautions have to be taken to 
ensure that thermal contraction and expansion 
movements cannot result in damage either to the 
tank structure or to the insulating material itself. 
Mineral wool is of a yielding texture and is thus 
able to accommodate movement of the inner or 
outer shell. Perlite, however, consists of an 
aggregate of small particles having a brittle 
consistency. At maximum packing densities, 
therefore, contraction of the outer shell and 
expansion of the inner vessel could lead to 
crushing of the perlite and ultimately, possibly, 
to damage of the tank structure. This can 
be overcome by the use of resilient fibrous 
insulating material placed in contact with the 
outer surface of the inner vessel to take up the 
expansion and contraction. An _ alternative 
arrangement involves an ingenious form of 
construction in which the perlite is contained 
in a special housing, supported from the outer 
shell. This provides a space between the inner 
vessel and the insulation thus relieving the inner 
tank of any external pressure. Both these 
systems of insulation were used in the North 
Thames Gas Board liquid methane storage 
tanks at Canvey Island. 


Difficulties with Mineral Wool for Liquid Oxygen 

Insulation 

For insulation of liquid oxygen vessels there is a 
difficulty associated with the use of mineral wool. 
Most grades of this material are treated with a 
small quantity of oil to improve handling 
properties and to lay the dust and fine inclusions 
which are present in some degree. Oil and other 
carbonaceous inclusions—especially when they 
occur as a thin film over an extensive surface— 
are dangerously unstable in the presence of heavy 
concentrations of oxygen such as might arise 
from a leak in the holding vessel. It has been 
found important, therefore, to reduce to the 
owest practical minimum the inclusions of oil 
or other carbonaceous matter. In some cases, 
carbonaceous inclusions as low as 0-1 per cent 
are specified and the vital consideration is to 
avoid small local concentrations rather than to 
rely on a mean value. In order to ensure 
freedom from local excess concentrations, the 
additives are treated with a dye which fluoresces 
under ultra-violet light; by this means, the oil 
content can be controlled visually. Perlite, of 
course, is virtually free from carbonaceous 
inclusions. 

Reference has been made in previous para- 
graphs to the principal applications of thermal 
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insulation to ultra-low temperature plant. Still 
in the same field—liquid gas—there are special 
features in the insulation of plant designed to 
produce nuclear power based on heavy water. 
It is often desirable and convenient to site 
such power stations in remote places; indeed, 
the feasibility of such an arrangement is one 
of the outstanding advantages of this source 
of power, Of all materials used in power 
station construction, perhaps the one which 
shows the highest ratio of transport cost to 
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motion imparted by the flame during the transit 
of the material through the furnace. As indi- 
cated above it is possible to reduce the perlite 
to a density considerably below 3 Ib per cu. ft 
but this may lead to a drop in efficiency. The 
lighter material also tends to be more fragile. 

It will be seen from the foregoing that the 
developments in large scale thermal insulation of 
ultra-low temperature industrial plant have led 
to a reduction in labour costs of lagging at the 
expense of the cost of over-all construction of 
plant itself. It has been shown that the much 
lower cost of insulating materials discussed goes 
some way towards off-setting this more expensive 
form of construction. It should be borne in 
mind, however, that the savings from the particu- 
lar types of insulation described are not confined 
to capital cost. With mineral wool, the cost of 
application is low and skilled labour is not 
required. Nevertheless, the material has to be 
tamped or trampled to the specified density; 
in this operation, presence of oily binders is as 
beneficial to laggers as to process men in manu- 
fature of this material. As indicated, the applica- 
tion costs for perlite are even more favourable. 


Powder Vacuum Insulation 


_ Attention was drawn earlier to thickness of 
insulation considered desirable for ultra-low 
temperatures. There are a number of instances 
—such as in long range missiles—where space 
would not permit the inclusion of such thick 
insulation without a disastrous loss of pay-load. 
In these and similar cases increasing use is being 
made of the technique known as powder vacuum 
insulation. It is well known that the ideal size 
of pore in an insulating material would be 
approximately equal to the mean free path of the 
enclosed gas at the relevant temperature and 
pressure. Such materials do not occur in nature, 
but the properties of perlite and certain other 
materials (characterised by exceedingly small 
evenly distributed pores) are such that this 
principle can be exploited. The pores in perlite 
are sufficiently close to the ideal to warrant 





Fig. 3 On site plant for loose-fill perlite made by 
expanding it in an oil-fired furnace. 


value is thermal insulating material. For 
instance, for a nuclear power station in North 
Western Pakistan, the ex-Works United Kingdom 
value of insulation included in a tender was 
about 40 per cent of the price delivered to the 
site. It is the great bulk in relation to mass 
which accounts for disproportionately high 
carriage charges—whether the journey is of one 
mile or ten thousand. 

In the light of the foregoing, it would clearly 
be an advantage to manufacture insulating 
material on site when this is remote from manu- 
facturing centres. The transport of constituent 
materials is relatively cheap because they are by 
comparison dense, and do not attract unfavour- 
able rates. For example, perlite in the raw 
state has a density of about 90 lb per cu. ft— 
compared with 3 lb per cu. ft in the expanded 
state. Thus, for a liquid hydrogen vessel 
requiring 50,000 cu. ft of insulating material, 
this quantity would only occupy about 1,750 cu. ft 
in the untreated state; it could, in fact be 
accommodated in a cube of 12 ft and would 
weigh about 70 tons. 


On-Site Plant for Perlite 


Fig. 2 shows the general lay-out in diagramma- 
tic form of a transportable plant developed by 
Expanded Minerals Limited, for producing 
perlite. The unit is specially adapted to site 
operation, using a minimum of labour which can 
be quickly and easily trained. The mechanics 
of the expansion process are based upon the 
occurrence, in the perlite ore, of chemically 
combined water. When the ore is raised rapidly 
to a pyroplastic state in the heat exchanger type 
of furnace, the combined water is evolved as 
steam which inflates the softened material. 
The expanded particles or globules tend to be 
spheroidal in shape; this is the result of a spinning 
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Fig. 4 Powder vacuum insulation. Here, 
expanded perlite is the “ powder” medium. 


artificially increasing the mean free path by 
vacuum pumping. Thus if the space containing 
expanded perlite is evacuated to a very low 
pressure, there is a spectacular drop in thermal 
conductivity; it will be seen from Fig. 3 that the 
thermal conductivity of Brelite, over the range 
of temperature 32 to —296° F is reduced from 
0-15 Btu per sq. ft-hr-° F per in at 760 mm Hg 
to 0-012 Btu per sq. ft-hr-° F per in at 0-01 mm 
Hg—a reduction of more than twelvefold. 

It will be seen from Fig. 3 that there is some- 
thing of a pro-rata advantage at intermediate 
pressures and there is little doubt that where 
the magnitude of the plant—or the circumstances 
—militate against very low pressures, a very 
worthwhile improvement can be achieved using 
continuous pumping rather than relying on a 
positive and permanent seal. 

The system described above is particularly 
suitable for ultra-low temperature applications 
because of the greater thicknesses of insulation 
normally used, compared with those for high 
temperature plant. The technique has already 
been applied in cases where exceedingly steep 
temperature gradients are required in equipment 
for use at above zero temperature. 
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Plain Words 


By Capricorn 


6 p~ people’s snobbery is insufferable. 
Our own is sacred—or unrecognised. We 
eschew it or deny it. But I wonder if snob- 
bery is always undesirable. Perhaps these 
social prejudices may sometimes serve a 
useful purpose—and, after all, the boundary 
between snobbery and proper pride is very 
ill defined. Sir John Wolfenden has drawn 
attention to a new pattern of conceit, but, 
unlike him, I think it should be encouraged, 
not condemned. It is the cult of the white 
coat. 

Once upon a time the white collar was a 
symbol of prestige, if not of eminence. Now 
Sir John points a warning finger at the rise 
of a new symbol. The extension of educa- 
tion, he says, has created a class of people 
whose Mecca is the laboratory, whose stand- 
ing in society is measured by their proximity 
to the high priests of science. He sees a 
danger in “All that is involved in notions 
like technocracy .. .”” 

I can sympathise. He has no doubt read 
Brave New World and other works depicting 
the growth of science as a dehumanising 
process. But life isn’t like that. The world 
that science and engineering creates will be 
inhabited by people, and people have a 
curious way of humanising whatever world 
they live in—if only by dropping cigarette ash 
on the aseptic mass-production artificial- 
fibre carpet, and buying things from Bognor 
and putting them on the mantelpiece. 

But meanwhile people are starving. People 
are cold. And there are even people who 
have to work too hard. Science and engi- 
neering still have far to go before they become 
a nuisance. For the time being we want 
people who find excitement in the laboratory, 
the toolroom, and the drawing office. 

I tire of people who quote the Soviet 
Union as a paradise for engineers, but it is 
true that the Russians have made work into 
an honourable profession and engineering 
its most respected contribution. They have 
done so for one reason. They need tech- 
nicians. We need them too, and in these 
days of growing equality in salary and wages, 
attraction by financial incentives is not so 
readily applied. The alternative is to make 
people feel that the jobs they are doing—or 
rather that the nation wants them to do— 
are important and worthwhile. 

That is, in my view, one of the difficulties 
in Africa. Colour consciousness has led 
the abler young Africans to seek jobs with a 
tradition of prestige—the law, medicine, 
government—when what these growing 
nations need are highly trained farmers, 
craftsmen, technicians and engineers. 

They—and to some extent Sir John—are 
like the old embattled landowner who pre- 
ferred to see his brightest boy go to the Inns 
of Court and become a lawyer, able to defend 
the estate, rather than see the same boy build 
a factory on the borders of his land, bringing 
employment to the area, but spoiling the 
view from the hunting lodge. 
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Letters to the Editor 


Who Pays 
Development Costs? 


Sir, I was very interested in your editorial 
comment and in the letter you published from 
Mr. H. Motz on the subject of paying for 
development (ENGNG., 12 Aug. ’60, p. 201 and 
26 Aug. ’60, p. 268). 

I would have thought that for the vast majority 
of cases, large and small, the simplest and most 
straightforward answer was that the customer 
should pay. And, not much less simple, that the 
customer pays now for future developments, 
and that the supplier must charge a price which 
includes the cost of development. 

For example, can we not pay now for our 
expectations of nuclear energy through a direct 
charge on the price of electricity? This charge 
would not, of course, be small, but it would be 
be proportioned more or less as the customer 
would expect to gain from the improvements 
brought about by development. The same 
thought applies to aircraft development. Surely, 
the passengers’ fares now should carry the 
development charges of supersonic aircraft and 
the like. This is how things worked out in the 
past. Individuals and corporations were willing 
to put money into ventures which they thought 
profitable, whether these were the Queen Mary, 
or a pier at Dunoon, or a railway to Stockton. 
These ventures were, in their day, enormous for 
the people concerned. Those people were willing 
to risk their money because they had faith and 
hope and energy. Is there not the danger that 
Government grants and subsidies make us 
unenterprising and perhaps less than careful 
about the use of the money which comes to us in 
this fashion? 

Government aid is fine for educating the 
young and feeding and clothing the aged and the 
infirm. Mr. Motz wishes to spend more money 
than firms can afford on their earnings from 
a Sluggish home market. I wonder if it is not 
the firms that are sluggish? 

Yours faithfully, 
R. A. HUNTER. 
58 St. George’s Road, 
Cullercoats, Northumberland. 
9 September, 1960. 


A Dirty Job? 


Sir, I am afraid Capricorn, whose Plain Words 
are delightful reading otherwise, missed the point 
recently (ENGNG., 17 June, °60, p. 808). 

The word engineer is derived from engine. 
On the Continent, however, the word for engi- 
neer is ingenieur, which is derived from ingenious, 
meaning quite a different thing. In my opinion 
that explains a lot about why, in England, the 
engineering profession is regarded as a dirty one. 
Maybe Capricorn would elaborate on that some 
time. 

Yours truly, 
RAOUL SABLYAK. 
3005 W. 20th Avenue, 
Vancouver 8, BC, Canada. 
5 September, 1960. 


Friction Welding 


Sm, Your recent article on friction welding 
(ENGNG., 19 Aug. ’60, p. 250) must have aroused 
considerable interest among many of your 
readers. This is one of the new developments 
in welding, and references have appeared in 
Russian literature since about 1957. 

That the Russians regard friction welding as 
an important development in their technology is 
evidenced by a recent issue of the monthly 
Russian journal Svarochnoe Proizvodstvo (“* Weld- 
ing Production *’) for October, 1959, which con- 
tains no less than five papers on the subject. 
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Svarochnoe Proizvodstvo is one of the two 
Russian monthly welding journals being regu- 
larly translated by the British Welding Research 
Association under the sponsorship of the Depart- 
ment of Scientific and Industrial Research. 

Yours faithfully, 
E. J. FRENCH. 
British Welding Research Association, 
Abington Hall, 
Cambridge. 
26 August, 1960. 


Space Engineering 


Sir, I think that Mr. R. A. Coffee, in his article 
“Space Engineering: Britain Must Decide ”’ 
(ENGNG., 2 Sept. ’60, p. 304) has drawn attention 
to most of the obvious points but there are other, 
more subtle, aspects which deserve consideration. 

At present, space technology has to be consi- 
dered as providing potentialities rather than 
concrete returns, and to some extent this must 
always be so, though the number and value of the 
tangible results may well be so important that 
space technology might become a major item in 
every Government Budget within the next 
decade. We always have this problem of 
attempting to judge the future in terms of the 
present. The history of science and technology 
abounds with remarks by eminent men which 
have been shown to be complete nonsense very 
shortly afterwards. One would have thought 
that the lesson might have been learned by now, 
but it is not so. 

The potentialities of space technology in a 
direct sense are only just becoming known to us, 
e.g., the use of satellites for meteorological, astro- 
nomical, and communications purposes. We 
have, as yet, no direct knowledge of the poten- 
tialities arising from medical research in condi- 
tions of no-gravity, nor metallurgical, chemical 
or other research in completely new conditions. 
The feasibility of providing completely new 
methods of propulsion, adapted only for travel in 
space but which might provide the means to 
complete fantastic journeys in short time and at 
little cost, are only just seeing the light of day. 
We have, as yet, still the risk of “‘ airy-fairyness ” 
if one dwells on the use of satellites for weather 
control, and these are only a few of the things 
which are emerging on the space horizon. Even 
sO, a moment’s reflection ought to show that they 
are all quite sizeable items and that they indicate 
nothing more or less than a major scientific 
and technological revolution. 

Another aspect of space technology often 
overlooked is the question of ** fringe benefits ”° 
which, too, can be very substantial. The con- 
struction of space vehicles affects a substantial 
section of industry in one way or another, and 
the development of new techniques spreads 
sooner or later into even more mundane works. 
Quite a number of fringe benefits can already 
be ascertained from the present programme, but 
these are very early days yet and space tech- 
nology is likely to form a prime part of human 
activity for the rest of our history. 

The British Interplanetary Society is concerned 
that the United Kingdom should engage on a 
modest programme of space research, and this 
includes the construction of suitable launching 
vehicles. A suggested outline is contained in a 
Memorandum we have just issued and I shall be 
pleased to provide copies free of charge to any 
of your readers who might be interested. 

There is, of course, the problem of expense. 
Space technology is not cheap but there is no 
reason why it should be. The rewards are sub- 
stantial and undoubtedly will exceed the expendi- 
ture many times over, whatever the cost. A 
balance has to be drawn between projects of 
immediate benefit and those of a more long-term 
nature, but it would be a major error if a// our 
resources were concerned with immediate matters 
with no eye to the future at all. Even so, the 
amounts to be found are quite sizeable and might 
best be done by a programme of international 
cooperation. We are already advocating that 
both this country and the Commonwealth 
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(particularly Australia and Canada) should be 
partners in a West European space effort, and 
this will be the subject of a symposium we are 
arranging for 24-26 June, 1961, which will explore 
this possibility. 

Cooperation of this sort may, eventually, have 
to come about, not only for financial reasons, but 
also because when men journey to other worlds, 
they must surely do so as representatives of our 
planet and not some particular part of it. 

Yours faithfully, 
L. J. CARTER, 
Secretary. 
The British Interplanetary Society, 
12 Bessborough Gardens, 
London, SW1. 
7 September, 1960. 


Noise Annoyance 


Sir, I am afraid that I corrected the galley proof 
of my British Association lecture (ENGNG., 
9 Sept., ’60, p. 363) and in so doing introduced 
an error. 

The equation for the total noisiness should 


read 
N, = Nmax + 0°3 (© Nr — Noyax) 


or in a better form 
N, = 0:7 Near + 0-3 > N;. 
Yours sincerely, 
E, J. RICHARDS. 
The University, 


Southampton. 
10 September, 1960. 


Events in Advance 


Water Treatment 
Europe’s First Exhibition 


A BRANGEMENTS for what are believed to be the 
first Effluent and Water Treatment Exhibi- 
tion and Convention in Europe are now well 
under way. The two events will run con- 
currently. It is intended that the exhibition shall 
be the means of bringing together, in a closer 
association than on any previous occasion, all 
parties interested in water treatment: Govern- 
ment departments, local authorities, firms with 
— problems and manufacturers of treatment 
plant. 

Many papers of an outstanding, and possibly 
controversial, nature are due to be read. Among 
them may be mentioned “River Pollution 
Prevention in Scotland,” by R. W. Covill; 
“Pumping,” by T. Irvine Hudson; “ Problems 
of Design in Effluent Treatment Plants,” by 
J. W. Oakley; ‘‘ Coastal Pollution,” by J. A. 
Wakefield; and ‘Disposal of Radioactive 
Effluent,” by Dr. P. A. L. Northcott. 

A great deal of interest in these events is being 
taken by the Institution of Water Engineers. 
They are being held at Seymour Hall, London, 
WI, from 18 to 21 October, 1960, and further 
details may be obtained from the organisers: 
Thunderbird Enterprises Limited, 140 Cromwell 
Road, London, SW7, or by telephoning FRE- 
mantle 4063. 


Exhibitions 
and Conferences 


Effective Reading, Technical Course on.—Twelve 
Fridays, commencing 23 Sept., at Ealing Technical 
College, London, WS. From 8 to 9.30 p.m. 
Fee £1. Apply to the Head of the Department of 
General Studies, Ealing Technical College, St. 
Mary’s Road, Ealing, London, WS. 

Presentation of Technical Information, Course on— 

Twelve Fridays, commencing 23 Sept., at Ealing 

Technical College, London, W5. From 6.30 to 

8p.m. Fee £1. Apply to the Head of the Depart- 

ment of General Studies, Ealing Technical College, 

St. Mary’s Road, Ealing, London, WS. 
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Technical Sales Activities, Course on.—Commencing 
Mon., 26 Sept., and lasting for six consecutive 
weeks (full time) at the College of Advanced 
Technology, Birmingham. Fee 60 guineas. Apply 
to Mr. W. J. Williams, Department of Industrial 
Administration, College of Advanced Technology, 
Gosta Green, Birmingham 7. 

Fuel Efficiency, Seventh Annual Refresher Course on 
Current Practice in.—Mon., 26 Sept., to Fri., 
30 Sept., at Clarendon Laboratory, Oxford. 
Organised, with the support of the Southern 
Regional Council for Further Education, by the 
National Industrial Fuel Efficiency Service, Ailsa 
House, 181 King’s Road, Reading. 

Numerical Analysis, Non-Residential Summer School.— 
Mon., 26 Sept., to Fri., 7 Oct., in Oxford. Aims 
at teaching elements of numerical analysis in the 
fields of linear algebra and differential equations 
to users of automatic digital computers. Apply to 
the secretary to the Delegacy for Extra-Mural 
Studies, Rewley House, Wellington Square, 
Oxford. 

t Decisions, Practical Guide for (Con- 
ference on).—Tues., 27 Sept., in London. Organ- 
ised by the British Institute of Management. 
Apply to Mrs. J. Hodson, British Institute of 
Management, 80 Fetter Lane, London, EC4. 
Tel. HOLborn 3456. 

Automatic Control, Symposium.—Tues. and Wed., 
27 and 28 Sept., in London. Sponsored by the 
British Conference on Automation and Com- 
putation and arranged by the Institution of Mech- 
anical Engineers. Will study contributions to the 
First International Congress of the International 
Federation of Automatic Control (IFAC) held 
in Moscow from 27 June to 7 July last, especially 
the 29 papers comprising the British contribution. 
Apply to the Institution of Mechanical Engineers, 
1 Birdcage Walk, London, SW1. Tel. WHitehall 
7476. 


Electronics and Instruments Exhibition and Con- 
vention.—Wed., 28 Sept., to Fri., 30 Sept., at the 
Farmery Hall, George Street, Hull. Organised 
by the Institution of Electronics, in cooperation 
with the Hull Electronic Engineering Society (hon- 
orary secretary: Mr. C. W. Wyan, 2 Lockton 
Grove, Calvert Road, Hull, Yorkshire). Further 
details are also obtainable from Mr. W. Birtwistle, 


general secretary, Institution of Electronics, 
78 Shaw Road, Rochdale, Lancashire. Tel. 
Rochdale 48759. 


Non-Destructive Testing, Course on Advances in.— 
Wed. evenings, commencing 28 Sept. (from 7 to 
8.30 p.m.), at the Brunel College of Technology. 
Fee £1. Apply to the Head of the Physics Depart- 
ment, Brunel College of Technology, Woodlands 
Avenue, Acton, London, W.3. 

*s Steam Evening.—Thurs., 29 Sept., 
until 9 p.m., at the City Museum and Art Gallery, 
Birmingham. Various engines will be put on 
steam and more than 20 railway engine whistles 
will be sounded. Further details from Mr. N. W. 
Bertenshaw, Keeper, City Museum and Art 
Gallery, Department of Science and Industry, 
Newhall Street, Birmingham 3. Tel. Central 1022. 

Radioactivity at Water and Sewage Works, Course 
of Lectures.—Thurs. and Fri., 29 and 30 Sept., 
at the Manchester College of Science and Tech- 
nology. Applications should be made to the 
Registrar at the College. 

and Allied Trades’ Exhibition.— 
Mon., 3 Oct., to Fri., 7 Oct., at Olympia, London, 
WI14. Organisers: Trades, Markets and Exhi- 
bitions, Ltd., 623 Grand Buildings, Trafalgar Square, 
London, WC2. Tel. WHitehall 1371. 

Electrification Equipment for British Railways, 
Exhibition.—Mon., 3 Oct., to Sun., 9 Oct., at 
Battersea Wharf, near Chelsea Bridge, London, 
SW8. Organised, in cooperation with the British 
Transport Commission, by the Locomotive and 
Allied Manufacturers’ Association of Great 
Britain and the British Electrical and Allied 
Manufacturers’ Association. Will take place at 
the same time as the British Railways Electrification 
Conference in London. Apply to the secretary, 
BEAMA, 36-38 Kingsway, London, WC2. Tel. 
HOLborn 0502. 

Patents and Elementary Patent Practice, Course 
on.—Tues. and Wed., 4 and 5 Oct., at 3 Belgrave 
Square, London,SW1. Fee: Sguineas. Organised 
by ASLIB, 3 Belgrave Square, London, SWI. 
Tel. BELgravia 5050. 

Accelerator Conference, Second.—Tues., 4 Oct., to 
Thurs., 6 Oct., in Amsterdam. Organised by the 
High Vol Engineering Corporation and their 
Dutch subsidiary. Apply to the High Voltage 
Engineering (Europa) N.V. (Post Box 99), 
57 Amsterdamseweg, Amersfoort, Netherlands. 

Electrons in Aviation and Their Industrial Applica- 
tions, Convention and Exhibition.—Fri. and Sat., 
7 and 8 Oct., at the Bristol School of Science and 











Events in Advance 


Technology. Organised by the South Western 
Section, British Institution of Radio Engineers, 
c/o the School of Mana t Studies, Unity 
Street, Bristol 1. Institution offices: 9 Bedford 
Square, London, WC1. Tel. MUSeum 1901. 
Industrial Staff and Ciné Photographers’ Conference.— 
Mon., 10 Oct., to Wed., 12 Oct., at the Central 
Hall, Westminster, London, SWI. Organised 
by the Institute of British Photographers, 38 Bedford 
Square, London, WC1. Tel. LANgham 1801. 
Office tt Conference and Exposition.— 
Mon., 10 Oct., to Wed., 12 Oct., at the Atlan 
Biltmore Hotel, Atlanta, Ga., USA. Organised 
by the National Office Management Association. 
Apply to the Field Service Division, NOMA, 
1927 Old York Road, Willow Grove, Penn., USA. 
Industrial Film and Audio-Visual Exhibition, Fourth 
Annual.—Mon., 10 Oct., to Thurs., 13 Oct., 
in New York. Apply to Industrial Exhibitions 
Incorporated, 17 East 45th Street, New York 17. 


Meetings and Papers 


British Institution of Radio Engineers 
CARDIFF 
“A Vidicon Television Camera Channel,” by B. S. Pover. 
South Wales Section. Welsh College of Advanced Tech- 
nology, Cardiff. Wed., 21 Sept., 6.30 p.m. 


Combustion Engineering Association 
MANCHESTER 

“Modern Fuels and Their Application,” by D. C. Gunn. 

North Western Region. Engineers’ Club, Albert Square, 


Manchester. Tues., 27 Sept., 2.30 p.m. 


Institute of Physics and 
The Physical Society 
READING 
“Some Developments of the Optical Lever,” by Professor 


R. V. Jones. (This address will be delivered during the con- 
ference on diamond qo at Reading, 22 and 23 September.) 
The J. J. Thomson ysical Laboratory, The University, 
Reading. Thurs., 22 Sept., 5 p.m. Public lecture: no 
tickets required. 
Institution of Electronics 

MANCHESTER 
Films on electronic subjects. Reynolds Hall, College of 
Science and Technology, Manchester. Fri., 30 Sept., 7 p.m. 


Institution of Heating and Ventilating Engineers 
PRESTON 
“Heating in Horticulture,” by E. E. Shilman, at 2 p.m., 
and “ Modern Methods of Glasshouse Heating,” by L. G. 
Morris, at 6 p.m. Bull and Royal Hotel, Preston. Tues., 
20 Sept. 
Institution of Locomotive Engineers 
LONDON 
Presidential Address, by D. C. Brown. Presentation of 
awards, by Mr. R. A. Smeddie, immediate past president, for 
papers read during the 1959-60 session. Institution of 
Mechanical Engineers, 1 Birdcage Walk, St. James’s Park, 
SWI. Tues., 20 Sept., 5.30 p.m. 
Institution of Mechanical Engineers 
CARDIFF 
Chairman's Address, by T. G. Dash. South Wales Branch. 
South Wales Institute of Engineers, Park Place, Cardiff. 
Tues., 20 Sept., 6 p.m. 
Institution of Plant Engineers 
LEEDS 
* Fuel Economy and Productivity,” by K. Higgi . West 
and East Yorkshire Branch. Houldsworth School of Applied 
Science, The University, Leeds. Mon., 26 Sept., 7.30 p.m. 
LIVERPOOL 
“Some Engineering Problems with Chemical Plant,” by J. C. 
Veale. Merseyside and North Wales Branch. Exchange 
Hotel, Liverpool. Thurs., 22 Sept., 7.15 p.m. 


ROCHESTER ‘ 
“* Insulation of Factories and Buildings,’ by N. Foster. King’s 
Head Hotel, High Street, Rochester. Wed., 21 Sept., 7 p.m. 


Society of Instrument Technology 
LONDON 


“ Gas age | for Automatic Combustion Control,” by 
R. Hardy; and “ Smoke Density Measurement,” by G. H 
Laycock. Manson House, 26 Portland Place, WI. 
27 Sept., 7 p.m.* 

BRISTOL : 3 
“ Looking at Control Systems with an Analogue Simulator,” 
by S. W. J. Wallis. Bristol Section. Department of Physics, 

niversity of Bristol, The Royal Fort, Bristol 8. Tues., 
27 Sept., 7.30 p.m. 

GLASGOW 
“ Control Equipment for Ship Stabilisers,” by J. Bell. Scot- 
tish Section. Building Centre, 425 Sauchiehall Street, Glasgow, 


C2. Fri., 30 Sept., 7.15 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Tues., 


British Institution of Radio Engineers, 9 Bedford Square, 
London, WC1. (MUSeum 1901) 

Combustion Engineering Association, 70 Jermyn Street, St. 
James's, London, SW!. (WHitehall 5536) 


Institute of ae and the Physical Society, 47 Belgrave Square, 
London, SW1. (BELgravia 6111) 
i Shaw Road, Thornham, Rochdale, 


Institution of Electronics, 78 
Lancs. (Oldham Main 6661) 
ing and My aoe Engineers, 49 Cadogan 


Institution of Heat 


Square, London, SW1. (SLOane 3158) 
Institution of Locomotive i , 28 Victoria Street, London, 
SWI. (ABBey 6672) 


Institution of Mechanical —, 1 Birdcage Walk, St. James's 
Park, London, SWi. (WHitehall 7476) 
Institution of Plant Engineers, 2 Grosvenor Gardens, London, 


SWI. (SLOane 0469) 
Society of Instrument Technology, 20 Queen Anne Street, 


nt Ti 
London, Wi. (LANgham 4251) 














New Plant and Equipment 


PINHOLE 
DETECTOR 


For Steel Strip 


A®™ INSTRUMENT has recently been 
produced for detecting pinholes in 
steel strip passing continuously. 

Basically it consists of a light source 
and a photocell arrangement between 
which the strip passes. Any spot of light 
penetrating the strip is noted by the 
photocell and indication given. Strip 
speeds up to 1,700ft per minute are 
possible for a hole of 0-005 in effective 
diameter to be detected. Holes down to 
0-002 in can be detected at slower speeds. 

The light is mounted in a hinged 
assembly which can be swung clear of 
the strip for ease of maintenance. The 
photocell detection assembly is mounted 
under the plane of the strip so that a 
minimum amount of stray light is 
allowed to reach it. 

The light source is a fluorescent tube 
covering the whole width of the strip. 
This is supplied with power at 3-5 kc/s 
from a power oscillator in the control 
console. The detection head has to be 
placed as close as possible to the sheet 
so that all stray light is eliminated. If 


NAIL 
EXTRACTOR 


Power Operated 


Devevoren in Finland, a machine is 
now on the market in this country 
for extracting nails from timber. 

Speed and simplicity are two of the 
claims for the Veto machine, which is 
able to extract 800 nails per hour with 
minimum damage to the wood. Unskilled 
labour can be used. Power is supplied 
by a 1 hp. geared motor normally 
intended for 400-440 volt three phase 
supply. A 24 volt three phase motor can 
also be fitted for those sites where mains 
voltage may not be used. This is fed 
from a transformer. 

From the rotary motion of the motor 
unit, a pair of hardened steel jaws are 
made to reciprocate vertically. The 
action of the connecting rod is indirect 
through a toggle and friction device to 
close the jaws at the top dead centre 
and open them at bottom. The 
closure during the downstroke is power 
assisted to give a positive grip on the 
nails. At approximately 1,500 strokes 
per minute it is possible to draw a nail 
on alternate strokes. If close enough 


DOCUMENT 
HOLDER 


Wall Mounting 


Devevoren primarily for holding maps, 

the Pano map rail is a wall mount- 
ing fixture giving end to end visibility of 
any document hung from it. It can also 
be used for drawings, and charts. 

The rail consists basically of an 
aluminium moulding with two pieces of 
transparent plastic inserted. The inner 
member is curved outwards and the 
outer member is flat and is of a heavier 
gauge. 

Documents to be held are inserted 
between the two and are automatically 
gripped in place. The grip is sufficient 
to hold large maps and the transparent 
clamping strip allows the whole to be 
visible not only for the whole length 
but also for that part held under the 
clamp itself. 

Slotted holes in the moulding fit over 
wood screws in the wall allowing the rail 
to be removed if required. The wall is 
not damaged by drawing pins nor are the 
documents. If desired, hooks can be 
clipped along the top edge of the rail 
from which mounted maps or charts 


special care is taken to prevent external 
light reaching the head, holes down to 
0-001 in diameter can consistently be 
detected. At each edge of the strip are 
masks mounted on spring loaded 
slider assemblies to allow for width 
variations up to 4 in. 

The signal due to light passing 
through the strip is passed to photo- 
multipliers and then to a tuned amplifier, 
being afterwards used to trigger a pulse 
generator. The output of the generator 
is in the form of 80 volt amplitude pulses 
at a repetition frequency of 400 per 
second, for the duration of the passage 
of a fault through the head. A tear in the 
sheet automatically desensitises the 
photomultipliers. Standard models are 
made for strip of width from 27 to 57 in 
and thickness from 0-006 to 0-029 in. 
Bruce Peebles and Company, Limited, 
Edinburgh, 2. 


together more than one can be drawn 
at a time. 

Nails can be withdrawn by the head 
if more than } in is protruding. Norm- 
ally removal is by the stem pulling the 
head through the timber. The action is 
so fast, however, that the hole is scarcely 
enlarged and splintering of the wood is 
kept to a minimum. The machine is 
capable of drawing a ¥ in nail through 
14 in timber. Vauxhall Boiler Company 
Limited, Bondway House, Bondway, 
London, SW8., 
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can be hung. The standard rail of 48 in 
will hold maps up to 6ft wide. The 





depth is approximately Ijin. George 
Philip and Son Limited, 30-32 Fleet 
Sireet, London, EC4. 
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DUMP TRUCKS 


Up to 30 cwt 
Capacity 


Three new dump trucks have been 
added to the Roadmac Young 
Lions series. 

The smallest, called the Whelp, has a 
capacity of 15 cwt; next is the Cub 
(illustrated) of 224 cwt and largest is the 
Lioness of 30 cwt nominal capacity. Low 
cost is one claim for the trucks. 

Attention has been paid to manoeu- 
vrability, and the turning radius of the 
Cub and Whelp is only 7 ft 9 in; that of 
the Lioness is 10ft. The skips of all 
three have been designed to give instan- 
taneous discharge, both clean and 
complete, and the loading heights have 
been kept to a minimum for ease of 
charging by machine or by hand. 

The steering axles are centrally pivoted 
to give maximum articulation and this, 
together with the correct weight distri- 
bution, ensures maximum traction under 
all operating conditions whether laden 
or empty. Each machine has three 
forward gears and reverse; in each 
case the third gear gives a maximum 
speed of 12 m.p.h. 


TOOL GRINDER 


For Lathes 
and Planers 


HE Swiss Scherrer HSM 20-80 lathe 
and planer tool grinder is now 
available in this country. 

The machine is designed for the rapid 
grinding of clearance angles on lathe and 
planer tools up to a cross section of 
24 in square. With additional support, 
tools up to 3 in by 4 in can be accommo- 
dated. 

Grinding is performed by six large 
abrasive segments mounted on the face 
of a 1144 in diameter cylinder which is 
driven by its own motor at a speed of 
40ft per second at the periphery. 
Electrical braking is provided. The 
table reciprocates at 60 cycles per minute 
and has automatic timing. Infeeds 
range from 0-0002 in to 0:0028 in. 

It is stated that when grinding both 
the carbide tip and shank material 
simultaneously up to 0:135 cu. in per 
minute can be removed, and up to 
3-05 cu. in per minute on high speed 
steel. The correct grinding angle can 
be set by means of dials on the machine 
control panel. 


UTILITY HEAD 


Polishing, Filing, 
Reaming or Deburring 


A PEDESTAL mounted utility head, 

Model 1715, can be used in the 
fitting shop for such operations as 
polishing, filing, reaming or deburring 
small parts. 

The fabricated column and tray carry 
a 4h.p, motor running at 1,420 r.p.m. 
It is fitted with a Pratt No. 58 5 in dia- 
meter 3-jaw self-centring chuck as stan- 
dard. A guard is provided for covering 
the chuck sides. 

Start and stop of the spindle are oper- 
ated by a switch built into the base of the 
motor. Standard supplies are 3 phase 
50 cycles at normal line voltages. The 
chuck bore is 14 in diameter and 2} in 
deep. The height from inside the tray 
to the spindle centre is 6§in and the 
height from the floor, also to the spindle 
centre, is 38 in. 

The floor space required by the 
machine is 14in by 22in and the net 
weight of the whole equipment is 
120 1b approximately. A bench mount- 
ing model is also available. The units 
enable parts to be recovered without 


The Whelp has a heaped capacity of 
22 cu. ft and struck of 18 cu. ft. Power 
is supplied by a Petters AVAI engine 
developing 6 b.h.p. The Cub has 
capacities of 27 cu. ft and 22 cu. ft 
heaped and struck respectively. The 
engine is a Petters PHI developing 
74 b.h.p. 

The largest, the Lioness has capacities 
of 36 and 28 cu. ft, heaped and struck 
respectively, and power is supplied by a 
Petters AVA2 engine. This develops 
12 b.h.p. Special claims include rugged- 
ness, reliability, ease of handling and all- 
round visibility. Road Machines 
(Drayton) Limited, West Drayton, Mid- 
dlesex. 


Backing off the clearance of tools 
reduces the wear on the fine grinding 
wheels as sharpening can then be carried 
out several times before the diamond 
wheel comes into contact with the shank 
material. Dowding and Doll Limited, 
346 Kensington High Street, London, 
w14. 


returning them to the production 
machine shop, and thereby disturbing 
the flow. A. A. Jones and Shipman 
Limited, Narborough Road South, Leics 
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MOTOR 
CONTROLLER 


74 to 7,500 r.p.m. 


(ConTROL of speed from about 74 to 
7,500 r.p.m. is possible with the 
MC47 motor controller. 

The unit is designed for applications 
where a wide speed range and high 
accuracy (to within 0-1 per cent) are 
required. The motor designed for use 
with it is rated at 4 h.p. with a top speed 
of 7,500 r.p.m., forward or reverse. The 
actual speed is shown on the meter on 
the front panel of the instrument. The 
set speed is maintained regardless of load 
or supply variations. The efficiency of 
the unit is high and current is drawn at 
a leading power factor. 

The motor has a high grade linear 
generator on the shaft which feeds back 
to the controller. It is basically a con- 
stant torque or constant acceleration 
device, constant speed being obtained by 
the servo loop. The torque developed is 
not less than 70o0z-in over the entire 
range from zero to 7,500 r.p.m. The 
meter reads correct to 1-5 per cent of full 
scale. Speed variations of the motor, 
with the flywheel fitted, are not more 


IMPACT 
TESTER 


Remote Control 


Gsrety and speed are provided by a 
new remote controlled power 
operated impact tester. 

The TMI machine for carrying out 
tests on standard specimens has an 
automatic electric safety clutch brake 
which stops the pendulum after it has 
made a complete swing. It also has a 
motorised pendulum return. After the 
pendulum has been arrested on comple- 
tion of a test the electric motor and head 
gear assembly raise the pendulum to its 
latched position and set it ready for the 
next test. 

The control panel for operating the 
machine can be located at any distance 
from it, either for reasons of safety (as 
when radioactive materials are being 
tested) or for convenience. If the 
material is liable to shatter, the machine 
can be screened from the controller. 
Further, the physical labour and danger 
of lifting the pendulum to its starting 
position is eliminated and the risk of 
physical injury to the operator removed. 

The machine has been proven in use 


SPOT 
WELDER 


General Light Duties 


REcENtLy developed is a range of light 
duty spot welding machines for the 
smaller workshop. 

Two sizes are at present available, 
rated at 8 and 16 kVA respectively. Two 
larger air operated models with ratings 
of 30 and 40 kVA are to follow. The 
8 kVA machine is manufactured in two 
versions, one of which has the lower arm 
sliding on the pillar to increase the range 
of adjustment, as shown in the illustra- 
tion. The lower arm is also reversible. 
This gives a distance between arms of 
from 4°5 to 17-9in. Either 12in or 
18 in long arms can be fitted. Welding 
capacity is 2 by 14 s.w.g. mild steel. 

The 16 kVA machine is also made in 
two models with different adjustments, 
the larger giving from 5-7 to 20-6in 
between the arms. Arms of 12, 18 or 
24 in can be fitted. Its capacity is up 
to 2 by 11 s.w.g. mild steel. Both 
machines are intended for 230 or 440 voit 
supplies and both are operated by a 
pedal trip type switch. Alternatively 
weld timers of the non-synchronous type 





than 10 r.p.m. from full load to no load, 
over the whole range of speeds. Speed 
drift is not more than 1 or 2 r.p.m. over 
a period of hours after the motor has 
warmed up. 

The unit normally operates from a 
single phase supply in the range from 
200 to 250 volts 50 cycles. Voltage 
variations of frequency have no effect on 
tolerated from the set value, and normal 
variations of frequency have no effect on 
the performance. The control unit is 
linked to the motor by a 12 way cable, 
and measures 19in by 14in by 15in 
deep. The motor measure 16}in long 
overall, by 5gin diameter. Servomex 
Controls Limited, Crowborough, Sussex. 





and meets the requirements of ASTM 
Method E23. It will perform standard 
Izod, Charpy, and tension impact tests 
for metals. The power operation speeds 
up the process by reducing the time 
between tests. Testing Machines Incor- 
porated, 72 Jericho Turnpike, Mineola, 
L.I., N.Y., USA. 





using cold cathode valves can be fitted. 
Electro-Mechan Heat Limited, Lower 
Teddington Road, Kingston-upon-Thames, 
Surrey. 





SINE 
CENTRES 


20 in Capacity 


Mot 1746 sine centres will accom- 
modate work up to 20 in in length 
and 9 in diameter. 

The radius of the sine bar setting is 
25 in giving a guaranteed accuracy over 
18 in of 0-0001 in on the dial indicator 
reading, that is 0-0002 in on the diameter 
of the work. The base and levelling 
table are combined on a robust one-piece 
casting of Meehanite. The levelling 
table is ribbed and the scraped flat 
surface includes anti-wringing grooves 
to facilitate movement of the dial stand. 
The height of the levelling table above 
the surface of the slide table aids 
accuracy. With the gial gauge only a 
short distance along the stem any error 
between the stand and the levelling table 
is reduced to a minimum. 

A hardened, ground and lapped slip 
gauge locating plate is screwed into the 
base, and the top surface of this plate 
is exactly 0-2in below the horizontal 
of the sine centres to permit even the 
smallest angles to be measured. Two 
rubber pads cushion the slide table when 


ULTRA VIOLET 
LAMP 


Bench Mounting 


AN ULTRA Violet bench light, type A409, 

has been designed around the 
miniature 9in ultra violet fluorescent 
tubes now on the market. 

The light source is two 9 in miniature 
tubes giving radiation in the 3650 A 
region. There is no radiation below 
3100 A and also almost no visible light. 
No warming up period is needed so 
the unit is instantly ready. High 
efficiency is claimed, the consumption 
being 20 watts. The tubes run cool 
and have an average life of 5,000 hours. 

The lamp housing is fully adjustable, 
including vertical positioning, and the 
whole unit is stable in any position on the 
heavy 7in diameter base. A separate 
brightened aluminium reflector is fitted 
to ensure maximum radiation, and a 
4mm Woods glass screen to filter out 
light in the visible wave band. The light 
is finished in silver grey hammertone 
enamel with the stayput tube in polished 
chrome. It is supplied complete with 
tubes and cable for use on 200 to 
250 volt a.c. mains only. 


CONNECTORS 


Temperature Range 
— 55° to + 155°C 


LUMINIUM connectors Mark 5 can be 
used in temperatures ranging from 
— 55° to + 155°C. 

Type approval tests have been passed 
under conditions laid down in DEF 5321, 
pressure sealing being maintained up to 
20 Ib per sq. in in the temperature range 
from —40°C to + 155°C. Operation 
to lower temperatures is possible where 
these pressure sealing conditions are not 
so strictly required. 

The units are fully interchangeable 
with units of the existing Mark 4 type, 
ratings being 250 volt ac., up to 60 
amperes current with a contact resistance 
of less than 2 milliohms. The conven- 
tional front and rear mouldings are 
replaced by one-piece mouldings of 
silicone rubber, specially strengthened, 
and internal gaskets improve the electrical 
performance and allow a number of 
alternative moulding positions. The 
components are available in four types 
as free or fixed coupler units, each of 
which may be a plug or socket. Twelve 
different contact arrangements are made, 





it is lowered on the base. The pivot bar 
is ground and the bracket on the base 
scraped to prevent float as the slide 
table is rotated about the pivot bar 
centre. 

The two tailstocks are lapped to 
accommodate the hardened and ground 
centres and have a cam locking device 
for securing them to the slide table. 
Positive pad bolt locking is provided 
for the centres which are reversible, 
male and female. The length of base 
of the instrument is 32 in and the width 
124in. Overall height is 12 in. The 
weight is 190 lb. A. A. Jones and Ship- 
man Limited, Narborough Road South, 
Leicester. 





Uses of the lamp include inspection 
for engineers, printers, dyers, and in 
forensic and medical laboratories. Gem- 
mologists and textile manufacturers also 
require ultra violet light for inspection 
and colour matching purposes. P. W. 
Allen and Company Limited, 253 Liver- 
pool Road, London, N1. 





with constant loading pressure irrespec- 
tive of depth of penetration. All 
contacts are silver plated. /lessey 
Company Limited, Ilford, Essex. 
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New Plant and Equipment 


STEAM TRAP 


Thermostatic 
Air Release 


arcer sizes have been added to the 

Conflo range of steam traps, which 

will operate at pressures up to 200 Ib 
per sq. in. 

Existing sizes are 4 and lin; the new 
models are for 14 and 2in pipes. The 
traps are designed to give a continuous 
flow of condensate and are equipped 
with a thermostatic release valve. The 
rate of discharge, within the limits of 
capacity of the trap, is adjusted to the 
speed at which the condensate is flowing. 
All traps are tested hydraulically to 
400 tb per sq. in and under steam. 

The body is made of high quality cast 
iron and the cover, also of cast iron, 
carries the valve and float assembly. 
A cored passage leads to the outlet 
connections on the body. The discharge 
is formed from stainless steel pressings 
with a renewable stainless steel valve and 
seat designed to give a high multiplying 
ratio to the stainless steel ball float. 
The latter is attached to the moving 
part of the valve housing. 

The thermostatic air release valve is 


FLAME 
CUTTER 


Jointed Arm 


Now being marketed in this country is 
the Swiss made flame cutting ma- 
chine illustrated. 

The Rowen-Gloor is designed for use 
with oxy-acetylene oxy-propane or oxy- 
coal gas systems. It incorporates four 
distinct working processes permitting 
single or batch cuts in mild steel plate 
from 3 in. to 44 in thick. 

Guiding can be done either automatic- 
ally by a magnetic roller and sheet metal 
template or manually by a tracing pin 
and a drawing. The direction of rota- 
tion of the magnetic roller can be reversed 
to follow a template of any shape in 
either direction and being adjustable 
vertically it can also follow inner con- 
tours. There is a built in device to enable 
accurate 90° corners to be cut. 

Two special features are a parallel 
guide incorporating locking arms which 
enables straight line cutting to be made 
without a template and a compass beam 
that can be attached to the wheel head 
for cutting circles. A scale engraved 
on the beam simplifies size setting. A 


STANDBY 
LIGHT 


Built-in Charger 


T# Moflash is a standby light that 
comes into operation immediately 
on mains supply failure. 

The bulb is rated at 36 watts at 6 volts 
and the Varley battery included in the 
case will run it for approximately 
14 hours. Included also in the case is a 
charger unit run from a transformer and 
full-wave rectifier with a 6 watt indicating 
light. The charging rate is 16 hours at 
O-75A. 

While the mains supply is on, a relay 
is held open, but failure of the supply 
allows the relay to close instantly and 
switches the battery circuit into operation. 
A three position switch controls the 
charging operation, the indicator light 
showing when charging is taking place. 
it is claimed that the built-in charger 
allows a high voltage bulb to be used 
and reduces battery maintenance. 

The lamp unit is arranged for wall or 
ceiling mounting using the brackets on 
the case. Overall dimensions are height 
1l4 in and diameter 6in. The dome is 
made of heavy duty crystal standing 5 in 


operated by a bimetallic strip to ensure 
free venting of air when starting up, and 
the prevention of air locks during run- 
ning. The whole of the mechanism, 
which is attached to the cover, may be 
withdrawn for inspection without remov- 
ing the body of the trap from the piping. 
Three valves are made for the Series 2 
traps covering pressures up to 25 lb 
per sq. in; from 25 to 100 Ib per sq. in; 
and from 100 to 200 Ib per sq. in. Royles 
Limited, Irlam, Manchester. 


magnet holds the beam centre in position 
at any point on the table so that the circle 
centre can be seated anywhere required. 
Light in weight, the machine does not 
require special foundations. Rowen-Arc 
(Division of Rubery Owen and Company 
Limited), Longford Works, Blackhorse 
Road, Longford, Coventry. 


high and 4in diameter. It is available 
in clear, red or green, to suit require- 
ments. Silvaflame Company Limited, 
218a Monument Road, Birmingham 16. 
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CYLINDRICAL 
GRINDER 


24 in Between Centres 


T# Matrix 1A-8-24 is a precision 

cylindrical grinding machine now 
available with a motorised workhead for 
live and dead centre work. 

The machine is designed for toolroom 
and high grade production work and will 
take up to 24in between centres and 
swing 84 in over the table. The work- 
head is driven by a $h.p. motor and 
incorporates a gearbox providing six 
spindle speeds from 60 to 600 r.p.m. The 
spindle is mounted on taper roller bear- 
ings and has a threaded nose for chucks, 
faceplates, etc. The work head can be 
swivelled to any angle, the base being 
accurately graduated in degrees. 

The table, which traverses on V and 
flat ways, is driven by a 1 h.p. motor. 
Twenty-four table speeds are provided. 
The upper table swivels up to 20° for 
taper work. The wheelhead is powered 
by a 14 h.p. motor driving through V 
belts. Three spindle speeds are obtain- 
able by interchangeable pulleys. The 
standard wheel is 12 in diameter by 1 in 
wide with a maximum peripheral speed 


AUTOMATIC 
PRESS 


20 tons Capacity 


AN ADDITION to the Bipel range of 
automatic moulding presses is a 
20 ton machine. 

The design has been modified to 
reduce cycle time and generally simpli- 
fied. The hydraulic gear is totally 
enclosed in a cabinet, based on a Vickers 
vane pump without an intensifier, the 
pressure being 1,0001b per sq. in. A 
hand lever is used to control the ram 
movement for tool setting, and the slow 
close valve is remotely controlled by a 
micro switch. A 1-gallon piston accumu- 
lator enables automatic pump unloading 
to be incorporated and also stores energy 
for rapid action. 

Unlike other Bipel presses, the stripper 
plate is attached to the front of the 
loader and both move together. Ejection 
can be either from the top or bottom, 
several versions of the former being 
possible. 

The cycle is completely sequenced with 
the addition of one breadth. This in 
addition to the slow rise and slow close, 
is considered to be satisfactory for the 


SURFACE 
THERMOMETER 


Up to 1,112° F 


T# Testotherm is a pocket thermo- 
meter for measuring surface temper- 

atures up to 1,112° F by direct contact. 

The meter is supplied in a leather case 
for the pocket and has a cord for hanging 
round the neck. The principle used is 
that of change of resistance and the 
sensing head on the probe is a thermistor. 
It has been developed from a type used 
for biological and medical purposes. 

The instrument is available with a 
choice of scales, one model ranging from 
122°F to 1,112°F on two settings. 
Another has scales covering the range 
32°F to 248°F and from 212°F to 
428° F. Several probes are available 
including a telescopic one that will 
extend from 10 to S50in. A_ special 
feeler used for highly radiating jackets 
allows measurements to be taken at a 
distance of about 44 yards. The standard 
model is provided with two feelers one 
for liquid or gaseous substances and one 
for powdery or solid materials. Wingetac 
Trading Limited, 20 Grosvenor Place, 
London, SW1. 


of 6,000 ft per minute. Infeed is by a 
precision lead screw and nut operated by 
a hand wheel. A ratchet and pawl 
mechanism gives fine increments of feed. 

The machine can be fitted with a 
universal wheelhead with a compound 
swivel and independent top slide move- 
ment to enable the wheel to be fed into 
the work at any angle to the table. 
Rockwell Machine Tool Company 
Limited, Welsh Harp, Edgware Road, 
London, NW2. 


type of mouldings likely to be produced 
on the machine. The length of cure 
is set by one clock and the breadth by 
another. Manual or auto cycle can 
be selected. Heating is electric. Opera- 
tion is very fast, the open time being 
5 seconds. BIP Engineering Limited, 
Streetly Works, Sutton Coldfield. 
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Foreign Labour in Search 
of Work and Wages 


HERE are more ways than one in which 
facts, important or inconsequentia!, 


may appear. 
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Earlier in the year there | 


expressed recently by the Spanish 
Minister of Commerce, that foreign 
investment in Spain would remove the 
need for Spanish workers to emmigrate. 


Instructional Turbines 
for Universities and CATs 


Much of the early work done by Charles 
Parsons, later Sir Charles, on the turbine 
| was carried out at Trinity College, 
| Dublin. 

| Now one of the Perkins Mars gas- 
| turbine instruction sets being produced 
| at Perkins’ Eastfield plant, Peter- 








was the OEEC report which declared | borough, for colleges of advanced 


that factor in holding back the | Aa : ; : 
paberprcges ss eosral ve s r | to go to Trinity. It will be installed in 


expansion of production in a number o 


European industrialised countries would | 
be the shortage of labour, and particu- | 


larly of skilled men. 

Then in the holiday season along th 
Mediterranean shores German sun- 
bathers, the reputation of their prosper- 
ous land flowing with unfilled vacancies 
having preceded them, found themselves 
being approached in Italy or Spain by 
the many local unemployed, hopefully 
seeking ways of getting into Germany 
and work. Curiously the same stories 
do not appear to be circulating in 
Britain. 


technology (CATs) and universities is 


| the Parsons Memorial Laboratories. 
| The group have received a number of 
| orders for the turbine sets, which are 


e | made up of a 50h.p. Mars gas-turbine 


| fitted with a dynamometer and other 
| special equipment for measuring per- 
| formance. Starting the good work near 
| at home, the company’s first set will be 
|in Peterborough Technical College. 
| Two of the college’s lecturers from the 
| mechanical engineering department have 
| attended the course at the Perkins ser- 
| vice school. 


In Madrid there is the more or less | Old Cars, New Sheds 


permanent sight, deeply uncomfortable | and Well Kept Chickens 
for the patriotic Spaniard, of several | 


hundred queueing daily outside the | Surveying what the British do outside 


office set up by a German immigration 


their working hours, Mr. Brian Groom- 


service. Over the last four months | bridge, for the National Institute of 


some 4,000 largely unskilled Spaniards 
have signed up and left Madrid to work 
in German factories and on civil con- 
struction. 


And yet the Spanish are strongly out- | 
numbered by both the Italians and| Mr. 
Greeks in the legion of voluntary foreign | tained 


| Adult Education, has reached the some- 
what partial conclusion that the subjects 
of the inquiry are mainly in touch with 
the outside world through the television 
set and the car. 

Groombridge’s findings, con- 
in a booklet Education and 


workers who are sending back to poorer | Retirement (8s 6d) make the important 
homelands varying proportions of their | point that all the decorating, gardening, 


substantial West German wage packets. 


| dressmaking and other pursuits of the 


A recent count put the number of | “ domestic culture” of the British tend 


Italians in the republic at 


136,000. | to be of less significance after retirement. 


There are also some 16,000 Greeks. | In other words, an important reason 


The Spanish contingent numbers rather 
more than 13,000. 

The labour shortage, despite all this 
foreign recruitment, continues. Led by 
the building trades and the group of 
industries loosely known as metal and 
engineering, the German employers 
have put in definite requests for another 
30,000 immigrants from the three main 
sources. 


Exploitation 


A great deal of attention has been 
applied to caring for these large num- 
bers of men, most of them concerned to 
send a high proportion of their wages 
home, and indeed to return themselves 
after not too long a time. 

If some smaller firms are reported to 
be backsliders, putting foreign workers 
into old sheds and generally exploiting 
their unorganised state, the record of 
the big companies is said to be excellent, 
specially provided welfare staff, recrea- 
tional facilities and attention to estab- 
lished eating habits being not un- 
common. 

For rather different reasons France 
too has its influx of workers, many of 


them from Spain, but also from Belgium | 


as mines regarded as uneconomic are 
closed down in areas where there is no 
other work to go to. 


| for the pursuit of these diverse interests 
| is the contrast they give to the closely 
regulated working day. 

And if this is true, then the subjective 
approach goes a long way towards 
explaining why only one in four of 
Mr. Groombridge’s sample population 
had ever in their lives taken an adult 
education course. Education and Retire- 
ment calls for more money, more staff 


cation. There can hardly be any doubt 
that the opportunity for adult education 
to contribute to the life of the population 
at large, and the need for it to do so, will 
increase. 

Shorter hours of work, and for many 
workers more routine operations, will 


| create hours of leisure which if they are 


to be filled in building new garden 
sheds, maintaining the car or re-papering 
the hall, will benefit from instruction 
on the best way of obtaining these ends. 

Where the money is to come from is 
not, in this case, merely a way of asking 
if it should be wrung from the tax- 
payer. Most of the excellent services 





Whether sufficient money is being sent 


home to Spain to generate standards of 
life on which industry could begin to 
grow is doubtful. But not more 


| major-general are just as likely to be 


of adult education are derisorily cheap. 
Not because they are cheap to run but 
because historically they stem from 
attempts to uplift the once hard-up 
working classes. No description could 
now be less apt. Nor are such courses 


any longer the prerogative of any | 
| People at Work: Introductory Notes for 


one class in the community. 
The bank manager and the retired 


doubtful than the realisation of the hope ' interested in a course in bricklaying 





and more accommodation for adult edu- | 
| difficulty 
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situation. Interviews, discussions and 
generally turning over problems with 
people in them as well drawn as this 
should mean that the Northampton 
course, which goes on for 16 full days 


| as the bricklayer in a course on advanced 
vehicle maintenance. The extra money 
needed to extend the services could 
usefully be raised from those using the 
| courses. There is nothing like having to 
| pay for something for bringing about | at intervals of a fortnight beginning on 
| the desire to use it. | 12 October, will return to their firms a 
number of managers able to look a little 


Saees é further below the surface. 
| Irritation and Conflict et ee eee 


| 


in a Management Course 


There is no great difficulty in finding 
those who believe that many courses | 
on management problems offer a 
congenial rest for some hard pressed 
member of the staff and the chance to 
discuss some of their problems with 
other staff at similar levels. 

There is going to be nothing restful 
about next month’s senior managers 
course, at the Northampton College 
of Advanced Technology, London, EC, 
| on the direction and supervision of 


ienti seen Professor E. L. J. Potts and Mr. 
| scientific and engineering personnel. 
| Ata time when there are not enough Kenneth Wardell, both Fellows of the 


| scientists and engineers to go round | University of mre ay have ~ right 
anything that can genuinely contribute to the heart of the matter w they 
to the best use of scarce resources of Suggest, in their recent lecture to the 
| trained manpower is welcome. It js | Royal Institution of Chartered Sur- 
| not easy to answer in advance the  Y¢Yors, in annual conference at Bangor, 
| reasonable question: What can the | Wales, that there has been a failure in 
Northampton CAT course contribute? | Britain to produce a ay Saver 
| The essential requirement is that ©f Wide enough education and outlook 
| those running the course, led by Mr. | for his status to be generally recognised. 
c. A. Leyton, Reader in Communica-| The two ae put tree ~— 
tions and organiser of liberal studies, | 0% 4% Undue influence from coa 
should be aware of the atmosphere and | ™!2!ng on mine surveyors training and 
the real human situations in which the | ¢ducation as the cause of the trouble. 

problems, themselves easy enough to | ! @ country which has been descri 
outline, do in practice arise as an island of coal it is not grimy 
é i odd that there should have been this 

The atmosphere and the situations | : : 

v ° emphasis. What the authors are saying 


concern real people, engaged not only | ° r a 
in making decisions but in the business | shoved should have been diff-rently 


of keeping the whole show going. Case ; 
histories of particular real-life problems | ia hey mor 2 gp Base os 
can be a dry artificiality without under- | Higher Nationa ae 2 . 


. _ | Mining Qualifications Board Examina- 
— Ot en ae ee tion are at the level of the technician 
Northampton’s course is not likely | ther than of the technologist. 
to be short of this sort of knowledge. They would like to see the syllabus 
One of the college’s two special lec- | of the Institution altered to cover all 
turers for the course is Mr. Z. M. T. metalliferous and non-metalliferous 
Tarkowski, who wrote a series of , Mime surveying. Coal mining would 
articles on the behaviour of people at then play a significant but not noend 
work in the first half of 1958 for | Whelming part. Equally the Institu- 
ENGINEERING, which appear in Volume | tion's educational policy and pro- 
185 and are still available as a reprint.* gramme should be divorced from the 
Mr. Tarkowski has drawn up a Statutory Certificate. This Professor 
number of cameos of men in industry | Potts and Mr. Wardell describe as 
who, while they are much more than having, in its — peereras 
types, still represent some of the | emphasis on factual knowledge o 
situations of personal tension and | ®%isting techniques and safety pro- 
that directly or indirectly | Seeedauaion scant reference to 
occupy a senior manager’s attention. | Their f oe ES ay 
Ambition 


| changes are not made, is gloomy. 
The lecturer’s fictional Mr. Griffin is | 


The profession will continue its gradual 

‘ ‘ _ loss of status and esteem, both in 

a good example. Griffin is an ambitious ‘industry and in relation to other 
young man. A graduate fairly new to | professions, say the authors, if, as in 
industry, he was personal assistant to | the past 15 years, many more people of 
the chairman of the company in his | minimal ability and ambition are 
former post and is used to having his | encouraged into mining surveying and 
readily expressed opinions observed. are that the Statutory 


Now he is in daily contact with | Certificate is the hallmark of the 
executives, not all of academic quali- professional surveyor. 


fications but of considerable experience. : 
University Chair 


His eager expression of opinions 
naturally causes a certain amount of : 
irritation Highly competent, he be-| Almost in every European country 
comes despondent if not personally | ©%CePt the United Kingdom mining 
recognised and encouraged surveying exists as a profession in its 
There are sources of irritation, tol a In both woe, = 
antagonism and conflict in this sort of ao on ane y om saleniiiies 
* Understanding the Behaviour of \ maintain chairs in mine surveying. 
It is common in Europe to find the term 
Engineers and Executives (4s, post free, | mine surveyor applied only to men 
from ENGINEERING, 36 Bedford Street, | qualified by prolonged education at a 





Mining Surveyor 
or Colliery Overman 


Whether a man is a technician or a 
technologist, whether his training has 
been an education or only the committal 
to memory of existing laws and estab- 
lished methods—this is not merely 
playing with words but bears acuteiy 
on whether a man is fitted merely for 
carrying out accepted practices or has 
| the ability to improve and even to 
conceive new ideas. 














London, WC2). | high and recognised level. 





New Plant and Equipment 


STEAM TRAP 


Thermostatic 
Air Release 


Lance sizes have been added to the 

Conflo range of steam traps, which 
will operate at pressures up to 200 Ib 
per aq. in. 

Existing sizes are 4 and 1 in; the new 
models are for 14 and 2in pipes. The 
traps are designed to give a continuous 
flow of condensate and are equipped 
with a thermostatic release valve. The 
rate of discharge, within the limits of 
capacity of the trap, is adjusted to the 
speed at which the condensate is flowing. 
All traps are tested hydraulically to 
400 Ib per sq. in and under steam. 

The body is made of high quality cast 
iron and the cover, also of cast iron, 
carries the valve and float assembly. 
A cored passage leads to the outlet 
connections on the body. The discharge 
is formed from stainless steel pressings 
with a renewable stainless steel valve and 
seat designed to give a high multiplying 
ratio to the stainless steel ball float. 
The latter is attached to the moving 
part of the valve housing. 

The thermostatic air release valve is 


FLAME 
CUTTER 


Jointed Arm 


ow being marketed in this country is 
the Swiss made flame cutting ma- 
chine illustrated. 

The Rowen-Gloor is designed for use 
with oxy-acetylene oxy-propane or oxy- 
coal gas systems. It incorporates four 
distinct working processes permitting 
single or batch cuts in mild steel plate 
from 4 in. to 44 in thick. 

Guiding can be done either automatic- 
ally by a magnetic roller and sheet metal 
template or manually by a tracing pin 
and a drawing. The direction of rota- 
tion of the magnetic roller can be reversed 
to follow a template of any shape in 
either direction and being adjustable 
vertically it can also follow inner con- 
tours. There is a built in device to enable 
accurate 90° corners to be cut. 

Two special features are a parallel 
guide incorporating locking arms which 
enables straight line cutting to be made 
without a template and a compass beam 
that can be attached to the wheel head 
for cutting circles. A scale engraved 
on the beam simplifies size setting. A 


STANDBY 
LIGHT 


Built-in Charger 


T# Moflash is a standby light that 
comes into operation immediately 
on mains supply failure. 

The bulb is rated at 36 watts at 6 volts 
and the Variey battery included in the 
case will run it for approximately 
14 hours. Included also in the case is a 
charger unit run from a transformer and 
full-wave rectifier with a 6 watt indicating 
light. The charging rate is 16 hours at 
0-75A. 

While the mains supply is on, a relay 
is held open, but failure of the supply 
allows the relay to close instantly and 
switches the battery circuit into operation. 
A three position switch controls the 
charging operation, the indicator light 
showing when charging is taking place. 
it is claimed that the-built-in charger 
allows a high voltage bulb to be used 
and reduces battery maintenance. 

The lamp unit is arranged for wall or 
ceiling mounting using the brackets on 
the case. Overall dimensions are height 
iljin and diameter 6in. The dome is 
made of heavy duty crystal standing 5 in 


operated by a bimetallic strip to ensure 
free venting of air when starting up, and 
the prevention of air locks during run- 
ning. The whole of the mechanism, 
which is attached to the cover, may be 
withdrawn for inspection without remov- 
ing the body of the trap from the piping. 
Three valves are made for the Series 2 
traps covering pressures up to 25Ib 
per sq. in; from 25 to 100 Ib per sq. in; 
and from 100 to 200 Ib per sq. in. Royles 
Limited, Irlam, Manchester. 


magnet holds the beam centre in position 
at any point on the table so that the circle 
centre can be seated anywhere required. 
Light in weight, the machine does not 
require special foundations. Rowen-Arc 
(Division of Rubery Owen and Company 
Limited), Longford Works, Blackhorse 
Road, Longford, Coventry. 


high and 4in diameter. It is available 
in clear, red or green, to suit require- 
ments. Silvaflame Company Limited, 
218a Monument Road, Birmingham 16. 
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CYLINDRICAL 
GRINDER 


24 in Between Centres 


HE Matrix 1A-8-24 is a precision 

cylindrical grinding machine now 

available with a motorised workhead for 
live and dead centre work. 

The machine is designed for toolroom 
and high grade production work and will 
take up to 24in between centres and 
swing 84in over the table. The work- 
head is driven by a $h.p. motor and 
incorporates a gearbox providing six 
spindle speeds from 60 to 600 r.p.m. The 
spindle is mounted on taper roller bear- 
ings and has a threaded nose for chucks, 
faceplates, etc. The work head can be 
swivelled to any angle, the base being 
accurately graduated in degrees. 

The table, which traverses on V and 
flat ways, is driven by a 1 h.p. motor. 
Twenty-four table speeds are provided. 
The upper table swivels up to 20° for 
taper work. The wheelhead is powered 
by a 14 h.p. motor driving through V 
belts. Three spindle speeds are obtain- 
able by interchangeable pulleys. The 
standard wheel is 12 in diameter by 1 in 
wide with a maximum peripheral speed 


AUTOMATIC 
PRESS 


20 tons Capacity 


A’ ADDITION to the Bipel range of 
automatic moulding presses is a 
20 ton machine. 

The design has been modified to 
reduce cycle time and generally simpli- 
fied. The hydraulic gear is totally 
enclosed in a cabinet, based on a Vickers 
vane pump without an intensifier, the 
pressure being 1,0001b per sq. in. A 
hand lever is used to control the ram 
movement for tool setting, and the slow 
close valve is remotely controlled by a 
micro switch. A 1-gallon piston accumu- 
lator enables automatic pump unloading 
to be incorporated and also stores energy 
for rapid action. 

Unlike other Bipel presses, the stripper 
plate is attached to the front of the 
loader and both move together. Ejection 
can be either from the top or bottom, 
several versions of the former being 
possible. 

The cycle is completely sequenced with 
the addition of one breadth. This in 
addition to the slow rise and slow close, 
is considered to be satisfactory for the 


SURFACE 
THERMOMETER 


Up to 1,112° F 


Tt Testotherm is a pocket thermo- 
meter for measuring surface temper- 
atures up to 1,112° F by direct contact. 
The meter is supplied in a leather case 
for the pocket and has a cord for hanging 
round the neck. The principle used is 
that of change of resistance and the 
sensing head on the probe is a thermistor. 
It has been developed from a type used 
for biological and medical purposes. 
The instrument is available with a 
choice of scales, one model ranging from 
122°F to 1,112°F on two settings. 
Another has scales covering the range 
32°F to 248°F and from 212°F to 
428° F. Several probes are available 
including a telescopic one that will 
extend from 10 to SOin. A _ special 
feeler used for highly radiating jackets 


allows measurements to be taken at a‘ 


distance of about 44 yards. The standard 
model is provided with two feelers one 
for liquid or gaseous substances and one 
for powdery or solid materials. Wingetac 
Trading Limited, 20 Grosvenor Place, 
London, SW1. 
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of 6,000 ft per minute. Infeed is by a 
precision lead screw and nut operated by 
a hand wheel. A ratchet and pawl 
mechanism gives fine increments of feed. 

The machine can be fitted with a 
universal wheelhead with a compound 
swivel and independent top slide move- 
ment to enable the wheel to be fed into 
the work at any angle to the table. 
Rockwell Machine Tool Company 
Limited, Welsh Harp, Edgware Road, 
London, NW2. 


type of mouldings likely to be produced 
on the machine. The length of cure 
is set by one clock and the breadth by 
another. Manual or auto cycle can 
be selected. Heating is electric. Opera- 
tion is very fast, the open time being 
5 seconds. BIP Engineering Limited, 
Streetly Works, Sutton Coldfield. 
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| expressed recently by the Spanish | 
4 | Minister of Commerce, that foreign 
investment in Spain would remove the 
need for Spanish workers to emmigrate. | 
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as the bricklayer in a course on advanced 
vehicle maintenance. The extra money 
needed to extend the services could 
usefully be raised from those using the 


situation. Interviews, discussions and 
generally turning over problems with 
people in them as well drawn as this 
should mean that the Northampton 
course, which goes on for 16 full days 


| courses. There is nothing like having to full 
pay for something for bringing about | at intervals of a fortnight beginning on 
| the desire to use it. | 12 October, will return to their firms a 
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Much of the early work done by Charles | 
Parsons, later Sir Charles, on the turbine 
was carried out at Trinity College, 
| Dublin. 


Now one of the Perkins Mars gas- 


Foreign Labour in Search 
of Work and Wages 


HERE are more ways than one in which | rage ty ; ; 
¥ | turbine instruction sets being produced 








facts, important or inconsequential, 


Sr ins Ge there | at Perkins’ Eastfield plant, Peter- 
may appear. Earlier in the year a | borough, for colleges of advanced 


Irritation and Conflict | 
in a Management Course 


There is no great difficulty in finding 
those who believe that many courses | 
on management problems offer a 
congenial rest for some hard pressed 
member of the staff and the chance to 


for Universities and CATs | number of managers able to look a little 


further below the surface. 


Mining Surveyor 
or Colliery Overman 
Whether a man is a technician or a 


technologist, whether his training has 
been an education or only the committal 


was the OEEC report which declar 
that a common factor in holding back the 
expansion of production in a number of | 


European industrialised countries would | 


technology (CATs) and universities is 

to go to Trinity. It will be installed in 

the Parsons Memorial Laboratories. 
The group have received a number of 


be the shortage of labour, and particu- | : : 
larly of skilled anit P | orders for the turbine sets, which are 


Then in the holiday season along the | ™4de up of a 50 h.p. Mars gas-turbine 
Moditerranean shores German sun- | fitted with a dynamometer and other | 
bathers, the reputation of their prosper- | SPecial equipment for measuring per- 
ous land flowing with unfilled vacancies | formance. Starting the good work near 


having preceded them, found themselves | #t home, the company’s first set will be 


discuss some of their problems with 
other staff at similar levels. 

There is going to be nothing restful 
about next month’s senior managers 
course, at the Northampton College | 
of Advanced Technology, London, EC, 
on the direction and supervision of | 
scientific and engineering personnel. 

At a time when there are not enough | 
scientists and engineers to go round | 
anything that can genuinely contribute | 





to memory of existing laws and estab- 
lished methods—this is not merely 
playing with words but bears acutely 
on whether a man is fitted merely for 
carrying out accepted practices or has 
the ability to improve and even to 
conceive new ideas. 

Professor E. L. J. Potts and Mr. 
Kenneth Wardell, both Fellows of the 
University of Durham, have gone right 
to the heart of the matter when they 


bein hed in Italy or Spain b |in Peterborough Technical College. 
Se ae ; 4 aati Two of the college’s lecturers from the 


| mechanical engineering department have 
| attended the course at the Perkins ser- 
| vice school. 


‘Old Cars, New Sheds 
and Well Kept Chickens 


Surveying what the British do outside 
| their working hours, Mr. Brian Groom- 
| bridge, for the National Institute of 
| Adult Education, has reached the some- 
| what partial conclusion that the subjects 
| of the inquiry are mainly in touch with 
| the outside world through the television 
| set and the car. 


the many local unemployed, hopefully 
seeking ways of getting into Germany 
and work. Curiously the same stories 
do not appear to be circulating in 
Britain. 

In Madrid there is the more or less 
permanent sight, deeply uncomfortable 
for the patriotic Spaniard, of several 
hundred queueing daily outside the 
office set up by a German immigration 
service. Over the last four months 
some 4,000 largely unskilled Spaniards 
have signed up and left Madrid to work 
in German factories and on civil con- 
struction. 

And yet the Spanish are strongly out- 


numbered by both the Italians and| Mr. 
Greeks in the legion of voluntary foreign | tained in a booklet Education and | 
workers who are sending back to poorer | Retirement (8s 6d) make the important 
homelands varying proportions of their | point that all the decorating, gardening, 
substantial West German wage packets. | dressmaking and other pursuits of the 


Groombridge’s findings, con- | of keeping the whole show going. Case 





to the best use of scarce resources of 
trained manpower is welcome. It is 
| not easy to answer in advance the 
reasonable question: What can the 


| The essential requirement is that 
| those running the course, led by Mr. 


tions and organiser of liberal studies, 
should be aware of the atmosphere and 
outline, do in practice arise. 

The atmosphere and the situations 


in making decisions but in the business 


histories of particular real-life problems 
can be a dry artificiality without under- 
standing of the men and women con- 
cerned. 


Northampton CAT course contribute? | 


C. A. Leyton, Reader in Communica- | 


the real human situations in which the | 
problems, themselves easy enough to | 


concern real people, engaged not only | 


suggest, in their recent lecture to the 
Royal Institution of Chartered Sur- 
veyors, in annual conference at Bangor, 
| Wales, that there has been a failure in 
Britain to produce a mining surveyor 
of wide enough education and outlook 
for his status to be generally recognised. 

The two authors put their fingers 
on an undue influence from coal 
mining on mine surveyors training and 
| education as the cause of the trouble. 


| In a country which has been described 
as an island of coal it is not particularly 
odd that there should have been this 
emphasis. What the authors are saying 
is that it should have been differently 
| handled. 

They assert that the National and 
Higher National Certificate and the 
Mining Qualifications Board Examina- 
tion are at the level of the technician 
rather than of the technologist. 


A recent count put the number of | 
Italians in the republic at 136,000. 
There are also some 16,000 Greeks. | 
The Spanish contingent numbers rather 
more than 13,000. 

The labour shortage, despite all this 
foreign recruitment, continues. Led by 
the building trades and the group of 
industries loosely known as metal and 
engineering, the German employers | 
have put in definite requests for another 
30,000 immigrants from the three main 
sources. 


Exploitation 


A great deal of attention has been 
applied to caring for these large num- 
bers of men, most of them concerned to 
send a high proportion of their wages 
home, and indeed to return themselves 
after not too long a time. 

If some smaller firms are reported to 
be backsliders, putting foreign workers 
into old sheds and generally exploiting 
their unorganised state, the record of 
the big companies is said to be excellent, 
specially provided welfare staff, recrea- | 
tional facilities and attention to estab- | 
lished eating habits being not un- | 
common. 

For rather different reasons France 
too has its influx of workers, many of 
them from Spain, but also from Belgium 
as mines regarded as uneconomic are 
closed down in areas where there is no 
other work to go to. 

Whether sufficient money is being sent 
home to Spain to generate standards of 
life on which industry could begin to 
grow is doubtful. But not more 
doubtful than the realisation of the hope 














| is the contrast they give to the closely 


| sheds, maintaining the car or re-papering 


** domestic culture ” of the British tend 
to be of less significance after retirement. 
In other words, an important reason 
for the pursuit of these diverse interests 


regulated working day. 

And if this is true, then the subjective 
approach goes a long way towards 
explaining why only one in four of 
Mr. Groombridge’s sample population 
had ever in their lives taken an adult 
education course. Education and Retire- 
ment calls for more money, more staff 
and more accommodation for adult edu- | 
cation. There can hardly be any doubt | 
that the opportunity for adult education | 
to contribute to the life of the population 
at large, and the need for it to do so, will 
increase. 

Shorter hours of work, and for many 
workers more routine operations, will 
create hours of leisure which if they are 
to be filled in building new garden 





the hall, will benefit from instruction 
on the best way of obtaining these ends. 

Where the money is to come from is 
not, in this case, merely a way of asking 
if it should be wrung from the tax- 
payer. Most of the excellent services 
of adult education are derisorily cheap. 
Not because they are cheap to run but 
because historically they stem from 
attempts to uplift the once hard-up 
working classes. No description could 
now be less apt. 
any longer the prerogative of any 
one class in the community. 

The bank manager and the retired 


Northampton’s course is not likely 


ribagersgons pens cg ih Jeet | of the Institution altered to cover all 


turers for the course is Mr. Z. M. T | metalliferous and non-metalliferous 
; ‘<. 6¢| mine surveying. Coal mining would 
Tarkowski, who wrote a series of | then play 8 significant tut ot over- 


articles on the behaviour of people at | > ? 
work in the first half of 1958 for | Whelming part. Equally the Institu- 
ENGINEERING, which appear in Volume | tion’s educational policy and pro- 
185 and are still available as a reprint.* pamme should be divorced from the 
Mr. Tarkowski has drawn up a Statutory Certificate. This Professor 
number of cameos of men in industry | Potts and Mr. hele rerge — as 
who, while they are much more than | having, in its ae 
types, still represent some of the | emphasis el ere bs - ge oO 
situations of personal tension and | *!sting techniques - ety pro- 
difficulty that directly or indirectly | eee with only scant reference to 
occupy a senior manager’s attention. | Noragaes — i ee cy 


Ambition |changes are not made, is gloomy. 
; pee ae The profession will continue its gradual 

The lecturer’s fictional Mr. Griffin is | jogs of status and esteem, both in 
a good example. Griffin is an ambitious | industry and in relation to other 
young man. A graduate fairly new tO | professions, say the authors, if, as in 
industry, he was personal assistant tO | the past 15 years, many more people of 
the chairman of the company in his | minimal ability and ambition are 
former post and is used to having his | encouraged into mining surveying and 
the Statutory 


They would like to see the syllabus 


Nor are such courses | 


Now he is in daily contact with 
executives, not all of academic quali- 
fications but of considerable experience. 
His eager expression of opinions 
naturally causes a certain amount of 
irritation Highly competent, he be- 
comes despondent if not personally 
recognised and encouraged 

There are sources of irritation, 
| antagonism and conflict in this sort of 





| * Understanding the Behaviour of 
| People at Work: Introductory Notes for 
| Engineers and Executives (4s, post free, 


readily expressed opinions observed. = are persuaded that 


| Certificate is the hallmark of the 
| professional surveyor. 


University Chair 

Almost in every European country 
except the United Kingdom mining 
surveying exists as a profession in its 
own right. In both Germany and 
Holland the mine surveyors have the 
advantage that technical universities 
| maintain chairs in mine surveying. 
It is common in Europe to find the term 
mine surveyor applied only to men 





major-general are just as likely to be | from ENGINEERING, 36 Bedford Street, | qualified by prolonged education at a 


interested in a course in bricklaying 


London, WC2). 


| high and recognised level. 
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Deciding What to Read to Keep Informed 


By C. W. Hanson, B.Sc., F.1.Inf.Sc. 
Head of Research, Aslib 


The number of technical jour- 
nais continues to increase 
but the time available for 
reading remains’ constant. 
Here is a practical plan which 
heips the individual to solve 
this personal problem. 


uy read technical literature? Is it worth 
while trying to keep up with it? Some 
engineers say they are too busy to read the journals. 
How much are they losing? What penalty, if 
any, is paid for not reading? 

No one at present can give quantitative answers 
to these last questions, any more than precise 
answers can be given to the question: how much 
is research worth? Individual instances of the 
profitability of research can be given, and 
instances where the absence of research is asso- 
ciated with stagnation; but the value of research 
as such has not been measured. Nevertheless, 
informed people are satisfied that it more than 
repays its cost. 

So it is with technical reading. It is commonly 
agreed that it is better to have information about 
other people’s progress than to work in ignorance 
of it, and therefore better to read the literature 
than to ignore it; and there are sufficient 
instances of rewards in the form of technical 
progress or saved money associated with the 
study of published knowledge to support this 
view. 

In practice the vast majority of engineers do 
some technical reading. Five surveys of the 
reading habits of scientists and technologists 
have yielded figures ranging from two to six 
hours a week as the average time spent reading 
published technical material, the median being 
about five hours a week, or about an hour per 
working day. These surveys were mostly con- 
cerned with people doing research, whose work 
demands much attention to literature. It in- 
cluded both reading current journals and reading 
technical literature for specific purposes. Prob- 
ably few engineers except those engaged in 
research or academic work would feel justified 
in spending longer, except on special occasions. 
The question for them, therefore, is how can 
they make the best use of up to an hour a day 
reading time? 

Deciding what to read grows increasingly diffi- 
cult, because while the output of technical litera- 
ture is growing rapidly, the time available for 
reading it remains much the same. Modern 
techniques of fast reading offer some promise 
of enabling people to read and comprehend a 
larger number of words in a given time; but 
choosing the right literature to read must remain 
the chief factor in ensuring fruitful reading. 

A wise selection of reading matter involves 
some consideration of why one reads. The 
reason usually given is “to keep up to date.” 
This is true, but not the whole truth. Surveys of 
reading habits show that people read published 
technical literature—journals, books, reports, 
abstracts— 

(a) to keep knowledge of their own subject up 

to date, 

(5) to refresh their memories of what they have 
learned in the past, 

(c) to find the specific information needed in 
connection with their current work and 
problems, 

(d) to inform themselves of subjects relevant 
to their work but outside their own fields of 
special knowledge. 

MENTAL STIMULATION 

In addition, perhaps one should add (e), 
mental stimulation, because there is evidence 
that the main effect, although not the conscious 


aim, of some reading is mental stimulation rather 
than the acquisition of immediately useful know- 


ledge. This is probably true of most casual 
browsing and of some methodical reading of 
current literature. 

Aim (6) is normally achieved by returning to 
text-books familiar in student days. Mental 














Fig. 1 Numbers of abstracts published in 
** Chemical Abstracts.” 














Fig. 2. Growth in the number of United Kingdom 
journals devoted to engineering. 


Fig. 3 Growth in the number of journals through- 
out the world devoted primarily to scientific and 
industrial instruments. 


stimulation (e) depends so much upon a happy 
coincidence of author’s thought with reader’s 
receptivity that it can hardly be expected to 
result often from routine reading, although 
ample reading matter and time to read are 
essential prerequisites. What can be obtained 
to a worth-while extent by purposeful reading 
are awareness of relevant current published 
information, and the specific information and 
data required to meet current needs: in short, 
purposeful reading enables one to keep up to 
date, and to find what is wanted when it is 
wanted. Both are possible to an acceptable 
degree for an individual as well as for an organis- 
ation as a whole. 

In a large organisation the work of scanning, 
digesting and searching the literature can of 
course be shared, and in an organisation furn- 
ished with a technical information service and 
library much of it can be done by information 
scientists and librarians. But ultimately each 
engineer holding a responsible position, whether 
he be the final user of information or an inter- 
mediary, must face the question: what shall I, 
personally, read? This discussion is concerned 
primarily with the individual, and with small 
organisations. 


KEEPING UP TO DATE 


The difficulty of keeping up to date with the 
literature arises mainly from three facts:— 


(1) The world output of scientific and tech- 
nical literature is increasing exponentially. 
In many branches of technology it is doubling 
every ten to fifteen years. Even in narrow 
fields, more is published annually than can 
be read by one man in the year, unless he 
devotes his whole time to reading. 


(2) All branches of science are to some degree 
interdependent and interpenetrating. This 
means that material on one subject, published 
in the journals and books appropriate to that 
subject, may be of potential value to a worker 
in a different subject who would not normally 
see those publications or expect them to be 
useful to him. 

(3) A growing volume of technical literature is 
published in languages which few English 
engineers can read, notably Russian, Japanese 
and Chinese. 


The growth of technical literature, some aspects 
of which are illustrated in Figs. | to 3, cannot 
continue forever because the whole population 
of the world cannot devote the whole of its time 
to writing technical articles; but the present rate 
of growth may well continue until Asia, Africa 
and South America are fully developed industri- 
ally—some decades at least. The world output 
grows more rapidly than the UK output.* * ° 

The need for inter-disciplinary knowledge like- 
wise is likely to increase. Electronics has entered 
into mechanical engineering, nuclear science into 
process control, solid state physics into mundane 
electrical engineering. The human sciences have 
begun to impinge upon engineering and techno- 
logy. Psychologists, mathematicians and engi- 
neers work together in operational research; 
and the design, to give one example, of instru- 
ment dials is now the concern of the psychologist 
and the physiologist as well as of the engineer. 

In spite of the widespread use of English, the 
problem of language will certainly become more 
acute. If one assumes that, for instance, China 
develops industrially at about the same rate as 
the U.S.S.R. has done since 1917, and takes into 
account the population and area of the country 
and its natural resources, then it is possible that 
within 50 years over a quarter of the world’s 
technical literature will be in Chinese. 
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This is the three-fold problem, presented in 
broad and daunting terms, which faces the 
totality of British industry. What is its signific- 
ance to the individual engineer? It means simply 
that he cannot hope to read, now or in the 
future, all the technical literature that concerns 
him. Yet it is agreed that he should not ignore 
it. How much, then, of this formidable total 
should he attempt to read or scan, and how 
should he select it? (There are of course other 
ways besides reading of trying to keep up to 
date, such as talking to knowledgeable colleagues 
and attending meetings. But these activities are 
spasmodic and leave gaps, and their effectiveness 
depends ultimately upon the informant’s aware- 
ness of the literature.) 

In general, reading is the best methodical way 
of keeping pace with knowledge. In this context 
reading is almost synonymous with reading 
journals. Books are necessarily a little late with 
the technical news. Patent specifications, un- 
published research reports, university theses and 
conference reports sometimes contain the latest 
data; but normally journals are the main and 
most convenient source of current information. 


HOW TO SELECT ? 


There are thought to be at least 50,000 technical 
journals published, most of them probably 
monthly. A man who spends an average of half 
an hour a day, for 22 working days a month 
reading current literature, might expect to be 
able to read regularly, say eleven monthly journals 
at the rate of one every two days, reading in this 
case being taken to mean reading in full one or 
two articles in each issue and rapidly scanning the 
rest of the contents. 

In practice the figure is probably lower. The 
results of several surveys suggest that the number 
of journals read/scanned regularly is between 
three and ten, with an average of about six. 
There are of course wide variations between 
different people: some read no current journals 
and others over fifty, the number depending 
partly upon the amount of technical reading, if 
any, done at home and while travelling to and 
from work. Nevertheless, this figure of six 
journals for regular reading provides a realistic 
basis on which to work. But which six? 

For any one engineer three or four journals will 
probably more or less choose themselves. They 
will be the scientific or technical journals, with 
perhaps one trade journal also, solely or mainly 
concerned with his special sphere of work. In 
some well defined fields of knowledge, where 
papers tend to be concentrated conveniently in 
a few specialist journals, these three or four key 
journals can be expected to contain about a 
quarter of all the papers on the subject published 
in several hundred of the most “ likely ” journals. 
Information in some form about the major 
developments of industrial importance will cer- 
tainly be found in them. Transistors, for 
instance, became known to the readers of most 
of the appropriate technical journals within a few 
months of the publication of Bardeen and 
Brattain’s original paper in the Physical Review. 

The remaining two or three journals to be 
read regularly cannot easily be selected from the 
next category of journals—*‘ useful but not vital ”’ 
specialist journals—because these will probably 
number three or four times the number of “* key ”’ 
journals. Whichever are selected, a larger 
number of approximately equally useful journals 
will be left unread. 


GENERAL JOURNALS 


Moreover, one, and preferably two, general 
engineering and scientific journals covering a 
wide subject field should be included in the 
reading list, and space should be left for them. 
Without them the specialist will remain too much 
of a specialist in his reading and will risk being 
inadequately informed, through his personal 
reading, of developments outside his immediate 
field of interest but impinging upon it. Several 
of the most useful British journals in this category 
are published weekly, not monthly, and hence will 
make a greater total call on the reader’s time, 


379 


but this is partly counterbalanced by the fact 
that they can be read more rapidly because their 
contents are chosen and presented primarily for 
reading rather than for study. 

From these considerations a set of suggestions 
are derived which offer a practical solution to the 
problem of keeping up to date with current 
literature in so far as it can be solved by the 
personal reading of primary journals. It is 
suggested that :— 


(1) Not more than four “ key”’ journals, i.e. 
those devoted solely or mainly to the reader’s 
special subject field, should be selected and 
scanned regularly, articles of current import- 
ance to the reader being read in full. 

(2) One general engineering journal with a wide 
subject coverage and one scientific news 
journal, or two general engineering journals, 
should be selected and scanned regularly as 
above. 

(3) The total number of journals scanned 
regularly should not be less than three (or 
more than ten, however many “ key ”’ journals 
there appear to be). 


The adoption of these suggestions will enable 
a reader to keep abreast of the major develop- 
ments in the engineering world, and to see for 
himself, in their original form, a useful propor- 
tion, probably about a quarter, of the important 
articles on his own subject. 

The remaining three-quarters will be scattered 
among many hundreds and probably thousands 
of journals. This scatter has been studied by 
S. C. Bradford, and the results of his study 
embodied in a Law of Scattering, later amended 
by B. C. Vickery.t. In general terms Bradford 
found, to quote the Aslib Handbook, “* that only 
about a third of the articles on a subject are 
printed in the journals of that subject. A 
further third appear spread throughout a larger 
number of journals dealing with related subjects, 
and the remaining third in a still larger number 
of journals in which such articles would not 
normally be expected to be published.” 


ABSTRACTS 


The significance of this is obvious: the man 
who reads only four specialist journals regularly, 
as is suggested, will probably miss between three- 
quarters and two-thirds of all the articles pub- 
lished on his subject. Even if one allows the 
probability that many of the articles are virtually 
duplicates, and some trivial, this is a serious loss. 
Clearly he needs some means of knowing what 
articles relevant to his interests are published in 
the many journals which he does not see. 

An abstracts journal provides him with the 
means. It does for him what he cannot do for 
himself. It scans, not three or four, but hundreds 
or even thousands of the journals most likely to 
contain articles on the subject covered by the 
abstracts journal. The aim of the abstractors, 
often practising engineers or scientists, is, as a 
minimum, to give in a few lines enough informa- 
tion about the original article to enable the 
reader of the abstract to judge whether or not 
he should read the original. 

The abstracts, arranged usually under narrow 
subject headings within the main subject, provide 
for most purposes the best available guide to 
current technical literature. Most of them 
include abstracts of foreign literature, thus 
overcoming for the reader an initial language 
barrier. An issue of even one of the largest 
and most comprehensive—Chemical Abstracts— 
can be scanned in an hour or so by a reader who 
confines himself to the three or four subject 
divisions strictly relevant to his interests. The 
smaller and more specialised abstract journals, 
such as some of those issued in this country by 
research associations, can be read from cover 
to cover in the same time. A useful list of over 
70 abstract journals, the majority in English, 
has been published by the British Engineers’ 
Association for its members. ? 

Abstract journals are costly to produce and 
some of them, even when subsidised, have high 
subscription rates. In spite of the cost, however, 
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an engineer who hopes to keep up to date should 
scan regularly at least one abstract journal 
appropriate to his interests, preferably as a 
subscriber—if not, at some nearby library. 

It will be seen that keeping up to date (within 
the limits practicable for one person) involves 
two tasks: 


(1) Scanning regularly, and reading fully where 
appropriate, about half-a-dozen selected jour- 
nals. 

(2) Scanning regularly an abstract journal 
appropriate to one’s subject interests. 


These two tasks will normally involve an 
average of less than an hour’s reading a day, 
and will probably cost the firm in subscriptions 
between £15 and £50 per year (provided that the 
abstract journal is not one of the most costly). 
Regularly performed, they will ensure that the 
reader is continuously well informed on the 
literature of his special subject, and aware of 
major developments in the wider technical fieid. 

This discussion has centred round the indi- 
vidual engineer. In a small organisation he 
may be the only reader of technical literature. 
In larger ones his colleagues will be studying 
the literature also, and many more journals will 
be available on the premises. 

All the journals selected by the engineer for 
regular reading should be kept for later use for 
at least five years—with their indexes. The 
indexes are extremely important, and if they are 
not sent automatically by the publishers to the 
subscribers the latter should write for them. 
Without indexes the journals lose much of their 
value when they cease to be current. With them, 
they will yield when required not only those 
articles which the reader half remembers having 
seen in the past, but also articles which did not 
interest him at the time but which later have a 
value because they are relevant to some current 
work. 

The abstracts journal which he elected to scan 
regularly should be kept indefinitely, with its 
indexes. The subject indexes will enable him to 
find in a few minutes abstracts of a substantial 
proportion of the articles published on his sub- 
ject. Often the abstracts themselves will provide 
all the information he needs. If he requires to 
read some of the papers in full, he will consult 
them in, or borrow copies from, some large 
library. 


CONCLUSIONS 


The conclusions to be drawn from this discus- 
sion are simple and heartening. They are that 
an engineer, even when considered as an indivi- 
dual working in isolation, can keep his personal 
knowledge of both his special and general fields 
reasonably up to date at a cost of 


(a) devoting an average of up to an hour a day 
to technical reading (excluding major searches), 
the time for each individual depending on the 
nature of his work; 


(b) an expenditure of £15 to £50 a year on journal 
subscriptions ; 


If he has colleagues who are also obtaining 
and studying literature, the literature resources 
of the organisation will be thereby increased; 
but he should not therefore eliminate his own 
reading of current journals. 
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Climbing Cranes Erect Suspension Bridge Towers 


Twelve months after the start of work on the new 
suspension bridge across the river Tamar between 
Plymouth and south-east Cornwall, construction 
of the main towers is now almost finished. The 
project should be completed by August, 1961. 
It will be a toll bridge, no grant having been 
obtained from the Ministry of Transport. 

The history of the new bridge dates from 1954, 
when a technical panel appointed by the Ministry 
of Transport and Civil Aviation presented a 
report in August of that year. Consideration 
was given in this to increasing the capacities of 
the existing ferries; to the construction of a 
tunnel; and to the building of either a high 
or a low level bridge at various sites. Mott, 
Hay and Anderson, Consulting Engineers of 
London, were appointed to report on the possi- 
bilities and, on their recommendations, it was 
decided to construct a bridge at Saltash Passage, 
approximately 200 ft north of the Royal Albert 
Bridge, Brunel’s famous structure which carries 
the railway across the river at this point. 

A suspension bridge, it will have a centre 
span of 1,100 ft and side spans of 374 ft and will 
carry a single 33ft three-lane carriageway 
flanked by two 6 ft footways, the road level being 
about 130 ft above high water to allow the free 
passage of vessels on the river. Tenders for the 
work were received in June of last year and that 
of the Cleveland Bridge and Engineering Com- 
pany Limited for £1,346,098 was accepted, 
this tender including the construction of the 
bridge, the immediate approach road on the 
Cornwall side and the toll booth area situated 
on the Plymouth side. The approach roads 
are being constructed by the Plymouth City 
a Department and the Cornwall County 

‘ouncil. 


FOUNDATIONS 


The main towers, now almost completed, rise 
to 250 ft above high water level. Their founda- 
tions consist of circular caissons of reinforced 
concrete sunk to a depth of approximately 50 ft 
below high water. These are each 30 ft in dia- 
meter and have a final wall thickness of 10 ft. 
Compressed air working was involved in all four 
cases. 

Each tower consists of two upright reinforced 
concrete columns joined by two double concrete 
webs below the road level, one pair of webs 
being halfway between water level and the road 
and the other supporting the bridge deck itself, 
and a third web joins the tops of the columns. 


Each of the columns is rectangular in section, 
14ft square at the base and tapering to 9 ft 
square at the top. The use of reinforced con- 
crete for the towers of suspension bridges is still 
somewhat novel. The first notable example 
was the Tancarville bridge over the Seine, opened 
just over twelve months ago. 

Construction of the towers has been carried 
out by the use of four P25 Pingon tower cranes 
supplied by the UK agents, George Cohen Sons 
and Company Limited. The use of tower cranes 
for the construction of bridge work is not entirely 
new, of course, but the situation on the Tamar 
Bridge is unique in that it was necessary to devise 
a means of carrying the cranes outside the columns, 





The nearly completed towers of the new Tamar 
suspension bridge. 


the cavity within the towers not being large 
enough to accommodate them. 

The Pingon crane is designed to be used as a 
climbing crane as well as a rail-mounted or 
fixed-base machine, but for this particular 
application the normal type of climbing frame 
had to be replaced by a special frame con- 
structed from bridging sections and designed to be 
anchored to the inner surfaces of the columns. 


WORKING PLATFORMS 


The distance between the inner faces of the 
columns is 41 ft, and it was necessary for one 
crane in each pair to be erected with its fixed 
jib above that of the other. This was done by 
assembling the crane towers from 9 and 10 
sections respectively, giving tower heights of 
74 and 84ft. Of these, 5 sections were carried 
within the climbing frame, in each case. 

The climbing frames were also used to carry a 
bridging platform extending between the two 
columns of each tower, these platforms providing 
an area on and from which the construction 
work could be carried out. As work progressed, 
further sections were added to the climbing 
frames on each column and both platforms and 
cranes were “climbed” through these sections 
by means of pairs of hand winches mounted on 
the platforms. 

As the cranes were not called on for the full 
outreach of which they are capable—namely 
99 ft—only the root section of each jib was 
assembled, giving a maximum working radius of 
27 ft 6in at which the permitted load was 
24 tons. This shortening of the jobs, which had 
the effect of allowing the lower crane in each pair 
to slew through a full circle without fouling the 
tower of its partner, was carried out without any 
structural modification of the cranes, on which 
the additional jib sections can be replaced for 
future applications. 

The form work for the columns was supplied 
by Kwikform Limited, and the columns were 
cast in 10 ft lifts. Concrete batching plant of 
l cu. yd capacity was set up at the base of each 
tower. 

The duties of the cranes consisted of the raising 
and positioning of the concrete reinforcement, 
handling of the formwork and pouring the 
concrete. Later, they will be used to raise much 
of the tackle for the suspension ropes to the 
tower heads, for the handling of the lighter steel 
sections for the construction of the bridgedeck 
and for raising the concrete for the carriageway. 





Jetty for Launches 


M ilford Haven, one of the finest natural harbours 
in this country and, indeed, in the world, is now 
being used by large oil tankers as the new Esso 
and BP terminals come into operation. 

The Milford Haven Conservancy Board was 
set up by Act of Parliament in 1958, to regulate 
the development of the area and control shipping 
in the Haven, the only new conservancy board 
to be set up in the present century. To cope 
with the extensive maritime traffic which is 
expected to develop rapidly, the Board is to 
operate a small fleet of launches, 24 hours a day, 
every day of the year. 

Posford, Pavry and Partners, of Westminster, 
have been appointed consulting engineers to 
advise the Board on all matters concerning civil 
engineering aspects. They have been instructed 
to investigate and report upon the provision 
of a suitable base for operating these launches, 
as there are at present no facilities for landing in 
rough weather at low tide in the lower part of 
the Haven. The consultants recommended that 
a new jetty should be built on the north shore of 
the Haven near Fort Hubberston. 

The works will comprise an access road down 
the hillside and an approach jetty, 300 ft long, 


at Milford Haven 


leading to a jetty head. One arc of the L-shaped 
jetty head will form a 100 ft long protective 
extension to the approach jetty; the seaward 
arm, lying parallel with the shore, will be 230 ft 
long, and the two arms together provide an 
adequate area of protected berthing on the inside 
while unprotected berthing will be available on 
the outside. The two arms of the jetty head are 
to be aligned in such a manner that launches 
berthing on the inside will obtain protection from 
south westerly and south easterly seas. 

The proposed jetty consists of a concrete deck 
structure on precast piles and has a carriageway 
width of 10 ft 6 in between handrails. 

The pier head structure consists of three rein- 
forced concrete pontoon foundation units, which 
are to be built in a dry dock and towed to the 
site by tugs. When aligned in their proper 
positions, the pontoons will be allowed to settle 
on to the sea bed where they will be temporarily 
steadied by four steel piles in such a way that the 
top of the pontoon walls will be horizontal and 
at a level above that of low water neap tides. 
Precast concrete piles will then be driven down 
to the rock through slots in the pontoons. 
The driven piles will be connected to the pon- 


toons to make a stable monolithic base to the 
structure which will have to withstand severe 
stresses in bad weather. The road deck on the 
pier head will be 21 ft wide and will be at a 
height of 6ft above maximum high water. It 
will be supported by precast concrete diaphragm 
walls that are to be erected on the top of the 
foundation units. 

Sheet steel piling will then be fixed between 
the deck and the top of the foundation units 
along the seaward side of the two arms of the 
pier head. This sheet piling will complete the 
protection of the inside of the jetty against wind 
and sea. 

The contract for constructing the works was 
sent out to competitive tender in June, 1960, and 
has now been let to Peter Lind and Company 
Limited. They were the main contractors for 
the recently opened supertanker terminal at 
Tranmere for which the same consulting engi- 
neers, Posford, Pavry and Partners, designed the 
dual gravity-loaded floating landing stages and 
mooring dolphins. 

The work at Milford Haven is expected to take 
about a year to complete at an estimated cost of 
about £150,000. 
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Reducing Evaporation 
from Service Reservoirs 


Evaporation from service reservoirs might be 
virtually eliminated in tropical areas by the 
adoption of the Mansfield process. This process, 
which a thin layer of tasteless and odourless 
cetylalcohol powder to be spread over the 
water surface, costs no more than a ld per 
1,000 gallons of water saved. The powder 
floats on the surface forming an extremely thin 
protective covering that prevents evaporation. 
The process, which hitherto has been suitable 
for areas of only one or two acres, has been 
developed by the Australian Commonwealth 
Scientific and Industrial Research Organisation 
to make it applicable to large storage areas. 


Lightweight 
Structural Panel 


An aluminium structural panel, claimed to be 
stronger than any other light-alloy load-bearing 
panel now available, has been introduced by the 
Reynolds Metal Company of Richmond 18, 
Virginia, USA. Called ‘‘ Reynocore’’ and shown 
in the illustration, the panel comprises a sandwich 
of two flat sheets of aluminium bonded by 
“ Reynoweld”’ to a core of either corrugated 
or delta-formed aluminium sheet. 

The internal surface, when perforated, will 
serve as an acoustical barrier without destroying 
the strength of the panel. Air pockets in the 
core provide adequate thermal insulation. The 
panels can be had in a long range of durable 
baked-enamel colours and in a variety of 
embossed designs. No further treatment need 








Reynocore light-alloy sandwich panels 
with a corrugated core. 


be applied for either interior or exterior use. 
The standard size is 4 ft by 8 ft in thicknesses of 
4, 1, 2 and 3in; on special order, lengths can 
be had up to 15 ft. 

The first use of the panels will be in the roof 
of Coliseum 21, the theme structure of the 
Century 21 Exposition in Seattle. More than 
30,000 panels will go into the roof, which will 
cover three acres. 


Factory Building 
at Speed 


Twenty-seven weeks is the building time being 
allowed for the erection of a factory comprising 
a part one-storey, part two-storey production 
block of 75,000 sq. ft floor area, a two-storey 
canteen and single-storey boiler house together 
with the access roads, drainage works and a 
car park. John Laing and Son Limited are the 
contractors and the factory is being built for 
G. B. Britton and Sons Limited, shoe manu- 
facturers, at Kingswood, Bristol. Nearly 
5,000 sq. ft of temporary accommodation has 
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also been provided to reduce interference with 
output from the adjacent existing factory during 
construction. 

Among the techniques adopted is a system of 
steel space frame construction, which allows the 
roof to be completed quickly so that building 
operations can continue below, however bad 
the weather. Draught-proof roof lights in 
moulded fibre glass of 6 ft span and 18 ft lengths 
are to be used for the production block. Ele- 
vations consist largely of an adaptation of curtain 
walling that has an emphasis on simplicity 
and lightness of treatment—flexibility and speed 
of erection being two particular characteristics 
of the adopted system. Thermalite aerated 
blocks are being used extensively to provide 
thermal insulation. 

The consulting engineers for the building are 
Clarke, Nicholls and Marcel of Bristol, and the 
architects, W. H. Watkins, Gray and Partners 
of Bristol, London and the West Indies. 


Acoustic 
No-Fines Concrete 


The mean noise absorption coefficient of no-fines 
concrete over the broad frequency range (315 to 
6,300 c/s) is 0-74 for material made with } to 
ys aggregates and 0-69 for one using an aggre- 
gate between } and gin. Except at the lower 
frequencies (where the smaller aggregate con- 
crete is the better) there is so little to choose 
between the two materials that for all practical 
purposes there is no reason to prefer one against 
the other in respect of acoustic properties. 

For comparison, the absorption coefficient 
for several materials at 2,000 c/s are brickwork, 
0:04; conventional concrete, 0-02; 3 in wood- 
wool slabs, 0:8; 2in of mineral wool on a 
solid backing, 0-75; no-fines concrete, 0-7 to 
0-75. 

The above figures have been obtained in 
tests made in a standard reverberation chamber 
at the laboratory of the Acoustical Investigation 
and Research Organisation. The panels were 
made and the tests sponsored by the Central 
Laboratory of George Wimpey and Company 
Limited, of Southall, and are reported in No. 13 
of “‘ Research and Application,” the broadsheet 
issued by the Central Laboratory. 


Concrete Piles 
in Sea Water 


After more than 30 years of observations, it has 
been confirmed that the deterioration of concrete 
piles in sea water is due primarily to the corrosion 
of the steel reinforcement and not disintegration 
of the concrete from the chemical or physical 
effects of the salts in the water. The salts, 
nevertheless, do have an influence on the incidence 
of corrosion, since this becomes progressively 
greater as the resistance of the cement to direct 
attack decreased. The cement content and 
thickness of the cover were proved to be of major 
importance in determining durability. 

These are the general conclusions given in the 
Twentieth Report of the Sea Action Committee 
of the Institution of Civil Engineers, just pub- 
lished as Research Paper No. 30 in the National 
Building Studies. The report is entitled The 
Durability of Reinforced Concrete in Sea Water 
and is published by HMSO (4s net). 

Work on the behaviour of concrete in sea water 
began at the Building Research Station in 1929. 
Since then several reports have been issued and 
the present, and final, one in the series gives a 
summary of the scheme as a whole and of the 
results that have emerged. The most recent 
trials have shown that a concrete made with 
1:5 (by weight) of ordinary or rapid-hardening 
Portland cement with a 2in cover is not ade- 
quate to prevent corrosion of the reinforcement. 
Either a greater cover or a richer mix should 
be used. High alumina cements can be more 
satisfactory, though possible high temperature 
conditions have to be watched; these cements 
are not suitable for tropical waters. 





Precast Units Made with 
Super-Sulphate Cement 


At the first Effluent and Water Treatment 
Exhibition and Convention, to be held at the 
Seymour Hall, London, WI, 18 to 21 October 
next, the Lafarge Aluminous Cement Company 
Limited will be showing precast units made 
with Ciment Fondu high alumina cement. 
The display will include a spun concrete sewer 
pipe, a piling shell, and a section of iron pipe 
lined with Frodingham cement mortar. 


Nylon Safety Harness 
Shows Red for Danger 
The photograph shows two men at work on the 


Shell Building in London. They are working 
350 ft above the ground and any fall would be 





Scaffolders on the Shell Building, 
London, wearing nylon safety belts. 


fatal. Safety belts under such conditions are 
an unquestionable asset. 

Both men in the illustration are wearing belts 
from the “‘ Pakawa”’ range made by Barrow, 
Hepburn and Gale Limited. The belts are made 
from 2in nylon webbing which has a breaking 
stress of three tons and has its own built-in 
warning device of pending failure. A red nylon 
core, which alone will take only half the load 
of the webbing, gives a clear warning when the 
belts need replacing as a result of wear. Charac- 
teristics of nylon that suit it for this work is its 
inherent strength and lightness, its resistance to 
shock loading and resistance to abrasion; it is 
also virtually rot-proof. The belts comply with 
BSI requirements. 


Foundations for Foundry 
in Four Days 


The foundations for a machine shop for a factory 
for the American Machine and Foundry Com- 
pany at Whitstable have been excavated in four 
days. The borings for the 115 drilled concrete 
piers were put down with one rig by Economic 
Foundations Limited, of 161 Victoria Street, 
London, SWI. The piers vary in depth up to 
10 ft and will have diameters of either 3 ft 6 in 
or 4ft 6in. A full description of Economic 
Foundation’s methods and of the type of rig 
—— was given in ENGINEERING for 19 August, 
p. y 

The main contractors for the factory are Sir 
Robert McAlpine and Sons Limited, of Park 
Lane, London, W1, with whom Economic 
Foundations are associated. The architects are 
Fuller, Hail and Foulsham of London. The 
factory will make American type bowling aliey 
equipment. 
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New Lorries Easier to Drive—and Safer 


The forthcoming Commercial 
Motor Show at Earis Court 
shows what the goods vehicies 
of tomorrow will be like. 


Mc of the space in the vehicle section of 
the Commercial Motor Show is once again 
devoted to heavy lorries, many of which are 
destined to spend a high proportion of their 
working life on roads inadequate for them. The 
Show opens on Friday, 23 September and closes 
on 1 October. 

Strangely enough, the defects of our roads 
seem to have very little effect on current design 
trends, with the exception that improvements 
have been directed at making the lorry driver’s 
job easier and therefore safer. More attention is 
being paid to cab layout to provide better 
lookout, a more comfortable driving position 
and greater ease of access. A good example of 
what is being done is provided by the new 
Bedford TK range of forward control truck, with 
the engine mounted just behind the cab, that was 
fully described in our last week’s issue. 


British Motor Corporation 

Austin and Morris have both recently intro- 
duced similar new 1} to 4 ton ranges of trucks, 
in which the elimination of driver fatigue has 
been the prime consideration. Forward control 
with the engine in the cab is retained, and the 
improvements include a full-view wrap-around 
windscreen, with provision of portholes in the 
bottom front corners of the cab to assist parking 
visibility. Ease of entry and improved rear- 
ward lookout are obtained by setting the cab 
doors back at an angle of 45°. This also permits 
either door to be opened fully without inter- 
fering with passing traffic. 


Rootes Group 


Among the lighter commercial vehicles Com- 
mer Cars are introducing a } ton forward control 
range of light goods and passenger models, which 
can be bodied in over 20 ways for different 
applications. They have independent front sus- 
pension and driver comfort follows the usual 


Morris 14 ton series 4 commercial, showing the 
front cab portholes and large windscreen. 


forward control arrangement with the engine 
in the cab. 

A choice between petrol and diesel engines is 
offered, the petrol being a 4-cylinder o.h.v. 
1,494 c.c. unit developing 49 b.h.p. at 4,500 r.p.m. 
the diesel alternative is a Perkins 4-cylinder 
1,621 c.c. engine of the indirect injection type, 
developing 40-5 b.h.p. at 3,600 r.p.m. 


Leyland Motors 


As a large exporter of heavy duty vehicles, 
Leyland have just introduced a new range of 
heavy duty trucks intended mainly for overseas, 
with gross ratings of from 14 to 24 tons. The 
three basic models in the range are the 4-wheeled 
Beaver, 6-wheeled Hippo and 8-wheeled Octopus, 
with Leyland’s Power-Plus 0-600 9-8-litre 
140 b.h.p. diesel engine as standard. The larger 
Power-Plus 0-680 11-1-litre 200 b.h.p. engine 
can be fitted as an alternative. 

A forward control arangement is used with 
the engine in the cab which at first sight appears 
strictly conventional. However, the steering, 
clutch and handbrake are all power assisted, and 
the cab, made either of pressed steel or glass 
fibre, has been restyled to provide better visi- 
bility and easier access to the mechanical parts 
for maintenance. 

From Leyland’s subsidiaries, Albion and 
Scammell, the most noteworthy newcomer is the 
Scammel Handyman 24 ton matched articulated 
outfit, the forward control version of the bon- 
netted Highwayman articulator. Moving the 
engine into the cab has been done to shorten the 
tractor unit wheel base and obtain increased 
platform length, but at the same time full 
advantage has been taken of the improved 
driving position. Better all-round lookout and 
more comfortable seating are the result. 

British Railways’ Roadrailer 

Undoubtedly the most revolutionary vehicle 
at the show is the brand new Roadrailer, devel- 
oped jointly by British Railways and the Chesa- 
peake and Ohio Railway of the USA, and built 
by the Pressed Steel Company of Cowley, Oxford. 
For road work the roadrailer runs as a semi- 
trailer with any suitable standard road tractor. 


Commer } ton forward control van. This range 
includes vehicles for goods or passengers. 


BR's Roadrailer, made by Pressed Steel,asaroad The BP Autotanker looks more like a luxury 


vehicle, with rail wheels retracted. 


coach, and is intended for world-wide operation. 


By moving a handle the rail wheels can be 
lowered and the road wheels raised in one 
operation for running on rails, in which condition 
the front end is carried either on a special 4-wheel 
rail truck or by the rear of similar vehicle. 

The roadrailer provides an entirely new con- 
ception of the problem of easy exchange of goods 
traffic between road and rail. It is intended that 
complete trains of roadrailers will be formed for 
the rail portion of the journey between two dis- 
tant railheads, and the road travel facility will 
enable door-to-door delivery to be made quicker 
than if the journey were made by road alone. 
This vehicle could materially alter the pattern 
and economics of inland transport in this 
country. 


BP Autotanker 


Another revolutionary vehicle on show is the 
Autotanker, developed by the British Petroleum 
Company and built by Thompson Brothers 
(Bilston) Limited in collaboration with Leyland. 
Combining the tank-body, cab and chassis into 
one unit enables this 24 ton vehicle to achieve a 
70 per cent payload, and the lower centre of 
gravity compared with a conventional tanker 
gives excellent roadworthiness. The engine is 
rear mounted and the 4,000 gallon capacity liquid 
container is divided into six separate compart- 
ments. 

The Autotanker has a wrap-around windscreen, 
and a periscope giving a view of the road behind 
gives the driver an all-round lookout, Power- 
assisted steering is fitted. The 200 h.p. Leyland 
11-1 litre Power-Plus diesel engine, in unit with a 
semi-automatic gearbox, will give a cruising 
speed of around 50 m.p.h. 

Smith’s Delivery Vehicles 

Despite their potential advantages for short- 
haul delivery work only one firm, Smith’s Delivery 
Vehicles Limited of Gateshead, are showing any 
battery electric vehicles. Smith’s emphasis is 
on products for the overseas market, and their 
NCB Electric Commuter van, as developed for 
the USA, is being shown. This is designed to 
operate at 20 to 25 m.p.h. and incorporates some 
new features, including a ‘‘ ThermX ”’ cab heater. 


24 ton Leyland Octopus, with lightweight body 
and choice of 140 or 200 b.h.p. engine. 


One of the few battery electric vehicles on show, 
the Smith's Suburbanite dairy truck. 








‘) 


OAL 


ESRI RY Pst REP eh SALA 


ENGINEERING 16 September 1960 


383 








Compact 


EEN interest has been shown at an inter- 
national level for the International Atomic 
Energy’s Conference on Small and Medium 
Power Reactors held in Vienna from 5 to 9 Sep- 
tember. More than 250 participants from 39 
countries, the United Nations and six inter- 
national organisations attended the third major 
conference of the Agency, at which 54 papers 
were presented. The Western Bloc were the 
main contributors, only two papers coming from 
behind the Iron Curtain, of which the one from 
the Soviet Union was entered during the confer- 
ence. The sessions were divided into themes 
entitled: general review of reactor systems; 
experience in construction and operation; safety, 
fuel cycles and staffing; costs evaluation and 
economics of nuclear power plants; the role of 
small and medium power reactors in meeting 
energy problems, and international cooperation. 


Operating and Projected 
This conference has done much to impress 
upon the delegates the importance of the role 


that nuclear power will play in the future. At 
present 1,000 MW of nuclear capacity are in 
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Fig. 1 Capital costs of small and intermediate 
nuclear and coal-fired plants. 
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Fig. 2 Power costs in small and intermediate 
plants. 





Reactors 


operation and more than 28 nuclear plants with 
an aggregate power of nearly 4,500 MW are 
under construction. By 1966 if all the announced 
plans came to fruition there will be more than 
8,000 nuclear MW in twelve countries. The 
status of the small power reactor in the future 
will be important, but at present the chief 
emphasis is on the larger reactors. This is 
caused by the more immediate need for countries 
financing the majority of the projects requiring 
power on the larger scales. But it does not 
follow that countries, such as the United States, 
are not giving the smaller reactor any considera- 
tion. It has been amply shown at the confer- 
ence that they are. 


Scaling Down and Economics 


Although it would be fair to say that the small 
reactor of any particular type may be a scaled 
down version of its “ big brother’, a large 
amount of research and development is still 
required and often major modifications will be 
necessary. One of the main restrictions to the 
small reactor is economics, as may be gathered 
from Figs. 1 and 2 which are taken from a 
paper by J. A. Lane of the Oak Ridge National 
Laboratory. They show the difference between 
nuclear and conventional coal-fired electrical 
generating plants for both capital and fuel 
costs. 


Where Small Reactors Pay 


The potential buyers of the small and medium 
sized reactors are the less developed countries 
whose budgets are already over-strained. It 
will therefore require a very far sighted exchequer 
to unloose the purse strings for such an expensive 
item as a reactor in the range that will most 
interest the country concerned, especially if it 
has an adequate supply of fossil fuel to hand. 
It is not until freight or import prices for the 
transport of fossil fuel over large distances 
become critical that nuclear power can become 
competitive in present circumstances. Thus the 
latest step of erecting a reactor in Antartica is 
an economic success when the high capital costs 
are offset by the long nuclear fuel life and 
resultant lack of transport problems. Table 1 
is based on a twenty-year cycle, and total 
operating cost and interest changes are included. 
(Taken from “‘ The Army Nuclear Programme— 
its reactors and their application to less developed 
areas of the World,” J. K. Brattan.) 


Reduce Operating Pressure 


Much has been said about possible reductions 
in the price of reactor construction and fuel 
fabrication costs to be expected within the next 
few years. But one method presented by R. E. 
Strickland and D. Rudd of the United Kingdom 
in a paper titled ““LPR—A 30 MW natural- 
uranium nuclear power station’? gave a new 
approach to cutting cost. The argument is that 
in recent years the tendency has been to raise 
the reactor pressure higher and higher in the 
large 250 MW(e) gas cooled reactors operating 
at high load factors. This pressure increase 
brings an increase in temperature and heat 
transfer. Mr. Strickland suggests that an alter- 
native, which has been overlooked for the smaller 
unit of about 30 MW, is to lower the operating 
pressure. 


Tas_e 1:—Comparison of Site Costs for Nuclear and Conventional Plants 





Initial capital investment 


Nuclear 


Conventional 


Cost of power, mills per kWh* 
Cost of diesel 
fuel per gal 


Nuclear Conventional 





(3 MWie)) 
(3 MWe)) 
(3 MWe)) 
(20 MWie)) 


Washington 

Remote Section of Alaska 
Antarctica 

Guam (Pacific Island) 


$0-103 57 15 
$0-440 90 60 
$1-060 67 102 
16°4 15-1 





* Total (government) operating cost, including 20-year amortisation and interest charges. 


Cheaper Fabrication 

Fig. 3 shows that although the cost of indivi- 
dual items vary considerably over the pressure 
range taken, the overall cost is virtually constant. 
Since a reduction in pressure will decrease the 
thickness of the pressure vessel and hence ease 
fabrication, the pressure may be selected on 
other than operating considerations. The circu- 
lators may be large but not unmanageable if 
60 lb per sq. in is chosen, for example. The 
optimum fuel cycle is dependent upon the 
maximum irradiation to which the elements may 
be subjected without excessive can failure. 


Dwell Time 20 Years 


Fig. 4 shows the dwell time of the fuel in the 
core and the average irradiation at various 
station load factors. Thus at 40 per cent load 
factor, to obtain an irradiation of 2,160 MWD 
per tonne, the dwell time would be 10 years. 
That is if the magnesium alloy cans can survive 
the prolonged period. This leads to fuel chang- 
ing two or three times in the twenty year cycle— 
permitting very simple charge and discharge 
equipment which may be operated at shutdown 
periods, and also very low running costs. A 
much improved site layout is also suggested 
giving a reduction in capital costs. Economic 
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Fig. 3 Effects of varying gas pressure on plant 
components. 
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Fig. 4 Variation of irradiation and load factor 
at 5 and 10 year dwell times, 





comparison with the pressurised-water reactor 
shows the system to be superior in many cases, 
but all this has to be proved from a practical 
stand-point. 


Spectral Shift Control Reactor 


A variation of the pressurised water reactor 
which shows promise of reducing both fuel and 
capital costs is the Spectral Shift Control 
Reactor. The “ built-in’’ excess reactivity in 
the PWR core to achieve long life is balanced 
out by modifying the neutron spectrum so that 
the resonance absorption in the fertile material 
is markedly increased. The “shift” in the 
neutron spectrum is produced by mixing a 
certain amount of heavy water with the ordinary 
water in the primary system. As the core is 
depleted the concentration of the heavy water is 
decreased to reduce resonance absorption, so 
that more neutrons are available to continue the 
chain reaction. By shifting the neutron spectrum 
towards the resonance region at the beginning 
of operation with a new core, the fertile material 
acts as a central rod and neutrons normally lost 
produce new fuel, thereby improving the con- 
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version ratio. This leads to neutron economy 
and improvement in power distribution, since 
no control rods need be inserted in the core when 
the reactor is at full power. It is estimated that 
a given PWR primary reactor system can produce 
70 per cent more power when operated as a 
SSCR, due to the improved power density. 
(M. C. Edlund—* The Spectral Shift Control 
Reactor.”’) 





Notes and News 


HECTOR: for Materials Evaluation 


The United Kingdom Atomic Energy Authority 
have signed a construction contract with Fairey 
Engineering Ltd., and a control-gear design 
contract with H. M. Hobson Ltd., in connection 
with a new zero-energy oscillator reactor which 
is to be built at the Atomic Energy Establishment, 
Winfrith. The reactor, which will be called 
Hector (Heated Experimental Carbon, in the 
form of graphite, Thermal Oscillator Reactor), 
has been designed expressly to facilitate the use 
of the “ pile oscillator ’ technique for evaluating 
the nuclear behaviour of fuels, moderators, and 
structural materials in reactors. This technique, 
which utilises small samples, has been developed 
by the UKAEA to further the reactor physics 
aspects of power-reactor development. HECTOR 
is expected to go critical during 1962. HECTOR 
possesses a unique feature, in that it is possible 
to reproduce closely the conditions appropriate 
to many different designs of power reactors. 
It is believed to be the world’s first reactor in 
which oscillator measurements can be made in 
such a wide range of conditions. 


Pile Oscillation 

The reactor core is an annulus of graphite and 
highly enriched uranium/aluminum alloy within 
which various assemblies of fuel and moderator 
may be constructed around a central tube. The 
sample under investigation will be cycled through 
this tube, producing oscillations in reactor power 
level from which the nuclear behaviour of the 
sample, under the conditions reproduced by 
the assembly can be determined. Since the fuel 
material in the assembly may be natural or 
enriched uranium 235, plutonium, thorium, 
uranium 233 or irradiated elements from power 
stations, and since the assembly can be heated 
to 450° C, it is possible to investigate samples 
under the conditions to be found throughout the 
life of many different designs of power reactors 
Fine Stability 

Successful measurements are possible only if 
the temperature of the heated assembly is 
extremely stable. It is desirable that the 
moderator temperature should not change by 
more than three thousandths of one degree 
centigrade per minute. The design of the 
reactor to achieve this has involved the use of 
novel techniques, specialised materials and the 
highest standard of control and instrumentation. 


Reports Received 

Hydrogen Absorption by Oxidising Zirconium: 
Increase in temperature or weight gain increases 
the percentage of corrosion hydrogen absorbed 
by zirconium and its alloys. Only elements 
between chromium and copper in the first long 
period of the Periodic Table give percentage 
absorptions greater than 30 per cent when added 
to zirconium. Elements higher in the table give 
between 2 to 15 per cent absorption at low 
temperatures. (B. Cox et al.: ““ The Oxidation 
and Corrosion of Zirconium and Its Alloys,” 
Part X, AERE-M621.) 

Beds of Fluidised Particles: A \iterature survey 
for the period 1940-59 of heat transfer in fluid 
beds with particular emphasis on gas supported 
systems. Mention is also made of liquid 
fluidisation. (H. Bannister: “ Heat Transfer in 
Beds of Fluidised Particles,” AERE-R2996.) 

Decomposition Effects of Sodium Iodide: 
Carrier-free Sodium Iodide I-131 is slowly 


384 


oxidised in aqueous solution forming iodate and 
iodine. This can be prevented with the use of 
sodium thiosulphate. (J. S. Burgess and E. J. 
Partington: “‘ Radiation Decomposition Effects 
in Aqueous Solutions of Carrier-Free Sodium 
lodide.”’) 

Radiation Tracer Methods for Testing Filters: 
Application of radioisotopes as an alternative 
method for the testing and measuring of filter 
efficiencies is an improvement on traditional 
methods. (J. Webb: “ Investigation into the 
Possibility of Using Radioactive Tracer Methods 
for Testing Filters.”’) 

Atmospheric Tracers: Separation methods for 
the measurement of small quantities of radon 
decay products collected on air filters and in 
rainwater have been developed giving information 
about atmospheric processes. (‘‘ Radiochemical 
Analysis of Long-Lived Radon Decay Products 
and their use as Natural Atmospheric Tracers,” 
AERE-HP/R2084.) 


Renewed Interest in Nuclear Blasting 


In advanced stages of planning are nuclear 
excavation projects both in the United States 
and the Soviet Union. Creation of a harbour 
in Alaska is now awaiting the political approval 
of the United States Government, while in the 
Soviet Union plans have been advanced to 
build a 150 mile tunnel under the Caspian Sea 
which would connect the Baku oilfields with the 
industrial areas of Central Asia. The Soviet 
plans call for the detonation of very small 
nuclear devices (probably with some form of 
charge-shaping) as it is claimed that the rate of 
advance would be some 300 metres on a front 
of only 10 to 15 metres wide with every nuclear 
blast. (Technical Digest, July 1960.) The Soviet 
Union is known to have considerable experience 
with large scale rock excavation using megatons 
of conventional explosives, and it is possible 
that extensive underground nuclear tests were 
sandwiched between the conventional test- 
series. 


Gamma Field at Trombay 


India is planning the creation of a second 
gamma field in the vicinity of Trombay, the 
headquarters of the Indian Atomic Energy 
Commission. The first gamma field, already in 
operation near New Delhi, is used to determine 
the effect of radiation on the growth and repro- 
duction of plants. The Trombay field will be 
similar but on a larger scale, and will be used for 
the development of improved strains of crop 
plants, said Dr. Homi Phabha, chairman of the 
Commission. 


Blending Uranium of Different Enrichments 


Uranium of different degrees of enrichment 
may be mixed or blended isotopically. Blending 
results in some loss of separative work, but in 
certain circumstances this may be advantageous. 
For example, after enriched uranium has been 
irradiated in a power reactor, re-enrichment by 
blending with uranium of higher fissile isotope 
content may be economical if the cost of the lost 
separative work is less than the cost of converting 
the spent uranium into uranium hexafluoride for 
re-enrichment in a diffusion plant. For an ideal 
diffusion cascade the separative work required 
to produce the blending ingredients is greater 
than the work required to produce the final 
product directly in the cascade. (Methods of 
Calculating U-235 Outputs and Charges by Use 
of Ideal Cascade Theory, USAEC publication 
TID-8522.) 


Bright Prospects 

Important price reductions are deemed possible 
within the next decade in the price of nuclear 
power generation. The philosophy behind this 
view is contained in a report prepared for the 
fourth regular session of the International 
Atomic Energy Agency’s General Conference 
in Vienna on 20 September 60. The USAEC 
have recently extimated that the generating 
cost for a 200MW(e) reactor fuelled with 
slightly enriched uranium and an 80 per cent 
plant factor will fall between 11 and 14 mills 
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per kWh. The possible reductions in fuel-cycle 
costs, higher burnups, a fall in uranium prices, 
and other simplifications on reactor design may 
all reduce the cost to 9 or 10 mills per kWh. 


Manual Calculation of Gamma Flux Outside Core 


Based on the Swedish reactor R3b, the value of 
mathematical approximations in determining the 
gamma-ray flux outside a reactor core has been 
investigated by Matts Roos of the Finland Institute 
of Technology. A cylindrical heterogeneous thermal 
reactor using cylindrical fuel elements is assumed, 
and the methods comprise three degrees of approx- 
imation: homogeneous uniform source; homogeneous 
nonuniform source; and distributed line sources in 
a homogeneous medium. All methods are suitable 
for manual calculations. The first approximation 
gives conservative values for low-energy sources and 
is suitable for shielding calculations of shut-down 
reactors. The second approximation is also con- 
servative, but is suitable for higher energy sources. 
Using two energy groups and assuming a pure 
moderator, the third approximation gives good 
results, and can be arranged conveniently for com- 
puter programmes. The method can also be 
generalised to calculate the flux at any point within 
the core or on the core surface. (Matts Roos: 
Approximate Gamma Ray Flux Calculations Out- 
side a Reactor Core, Acta Polythechnica Scan- 
dinavica, APS Ph. 4, 273/1960.) 


Energy Dissipation by Fast Electrons 


Calculation of the penetrating power of electrons 
in various media is important both in health physics 
and in the industrial application of radiation sources. 
A monograph of the US National Bureau of Stan- 
dards presents computed data in very close agreement 
with experiment for the spacial distribution of energy 
transferred to surrounding material by fast electrons 
emanating from point or plane sources. Tabulations 
are given for carbon, aluminium, copper, tin, lead, 
air and polystyrene, with initial electron energies 
from 0-025 to 10 MeV. (NBS Monograph I, US 
Department of Commerce.) 


Euratom Joins in Dutch Suspension Study 

Since 1956 Reactor Centrum Nederland and the 
Arnhem electrical firm KEMA have been conducting 
studies on an aqueous homogeneous suspension 
reactor (Geneva paper P1827). Recently an agree- 
ment has been signed through which Euratom would 
assist both financially and through trained personnel 
in speeding up the programme. KEMA is now 
operating a number of high-pressure test loops which 
will provide the necessary design data for a 250 kW 
experimental reactor. Fission product separation, 
circulators and vortex separators are being deve- 
loped, and an extensive physical and chemical 
programme has been initiated. The RCN-Euratom 
agreement is to run for three years. (Annual Report, 
Reactor Centrum, Nederland, 1959.) 


Whole-Body Monitor for Windscale and Dounreay 


To facilitate the pinpointing and measurement 
of internal contamination, the Atomic Energy 
Authority have ordered two whole-body radiation 
monitors, one for Windscale and one for the 
Dounreay establishment. The instruments will 
consist of one small scintillation head for locating 
the source of radiation, and four large sodium iodide 
scintillation crystals for accurate radiation counting. 
The sensitivity of the counters is such that in five 
minutes radiation equivalent to one-hundredth of 
the permissible dose can be measured. 


Lockheed Training Reactor 

The United States Atomic Energy Commission 
has announced plans to issue a permit to the Lockheed 
Aircraft Corporation’s Georgia Division to produce 
a low-power nuclear reactor, which will be exhibited 
in Latin America. The reactor is now in the process 
of erection at the Georgia Division’s nuclear labora- 
tories near Dawsonville. After approval, the reactor 
will be leased to the Commission and will be operated 
by Lockheed staff under contract at Argentina’s 
sesquicentennial celebration in Buenos Aires this 
autumn. The training reactor will be part of an 
Atomic Energy Commission display similar to one 
now in Cairo. Later it will be shown in Brazil, 
Peru, Venezuela, and possibly other Latin American 
countries. 


Brookhaven Accelerator at Full Power 

The most energetic particle beam ever produced 
by man recently travelled round the magnetic track 
of the Brookhaven accelerator. In a trial run the 
design energy of 30 GeV was exceeded by a slight 
margin, although the accelerator is not yet ready for 
any useful experiments. 
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THE GOVERNMENT OF 
NORTHERN NIGERIA 


requires 


3 EXECUTIVE ENGINEERS 
(ELECTRICAL) 


on favourable contract terms 


QUALIFICATIONS: A University Degree or Diploma exempting from Parts I, Il and 
III of the Institution of Electrical Engineers examination, OR to have passed Parts I, Il 
and III of the Institution of Electrical Engineers examination or be otherwise experienced 
in all. In addition any of the following will be an advantage :— 

(i) Several years experience in the design, specification of contracts associated with the 

electrical installation in Public Buildings, and water pumping stations. 

(ii) Experience in one or more of the following:— 

Medium voltage distribution. 
Street lighting. 

Air conditioning plant. 
Refrigeration. 

Diesel Engines. 

Automobile Electrical Equipment. 
Supervisor control of SKH. 

DUTIES: The preparation of design, specification and estimates, together with the 
supervision and maintenance of :— 

(a) Electrical installations in Public Buildings, .R.H. Quarters, Hospitals, Schools, Water 

Pumping Stations, etc. 

(6) Diesel engine driven generating plant up to 300 kVA. 

(c) Medium voltage, overhead line and underground cable distribution. 

(d) The supervision and training of subordinate staff. 

EMOLUMENTS: (1) SALARY. According to qualifications and experience in the range 
of £1104-£2202. 

(2) OUTFIT ALLOWANCE of £45 and camp equipment allowance of £40 on first 
appointment. 

(3) RESETTLEMENT GRANT of £37 10s. 0d. for each three months service inclusive 
of earned leave payable on satisfactory completion of contract. 

(4) CHILDREN’S ALLOWANCE. {120 for one child, £216 for two and £288 for three 
children eligible. 

(5) FIRST CLASS PASSAGES for officer and wife on appointment and on leave, and 
assistance towards cost of children’s passages. 

LEAVE. Generous home leave on full pay. 

Applicants should write to: THE RECRUITMENT SECRETARY (OVERSEAS), 
NORTHERN REGION RECRUITING AGENCY, NIGERIA HOUSE, 9 NORTH- 
UMBERLAND AVENUE, LONDON, W.C.2, or telephone: TRAfalgar 1244, Extension 145. 

C 978 

















AUSTRALIA 


RYLANDS BROTHERS (Australia) PROPRIETARY LTD., 


NEWCASTLE, NEW SOUTH WALES. 





This Company is the major subsidiary of Australian Wire Industries Pty. Ltd., and is 
inviting applications to fill the following positions. 
DESIGN ENGINEERS 
General design of wiredrawing and wire processing plant, equipment and buildings in a 
works producing 3000 tons per week of steel wire. 
3 positions 
Qualifications: Engineering degree or H.N.C. 
DETAIL DRAUGHTSMEN 
Detail draughting of wiredrawing and wire ——— plant, equipment and buildings 
working under the supervision of qualified design eng: 
4 positions 
Qualifications: O.N.C. 





MARINE ENGINEER 
To supervise plant maintenance of wiredrawing works and services, including steam 
generation with possible promotion to Foreman Mill Fitter in charge of 35 fitters and labourers. 
1 position 
Qualifications; O.N.C. with marine experience. 
CONSTRUCTION ENGINEER ASSISTANT 
General Supervision of plant construction work under direction of the Construction 
Engineer. 
1 position 
Qualifications; O.N.C 
SENIOR METALLURGISTS 
General plant metallurgical investigation and control work on wiredrawing and wire 
processing of high and low carbon wires at a plant producing up to 3000 tons of steel wire 
per week. Responsible to Chief Metallurgist. 
3 positions : 
Qualifications: Metallurgical degree or H.N.C. with L.LM. 
ASSISTANT METALLURGISTS 
Generally assisting and directed by plant metallurgists on investigation and control work 
associated with the production and processing of ferrous wire high and low carbon at a plant 
producing up to 3000 tons of steel wire per week. 
4 positions 
Qualifications: O.N.C 
CHIEF CHEMIST 
To take control of chemical laboratory on a steel wire plant and be responsible to the 
Technical Superintendent. Duties will include the introduction of latest instrumentation 
for analytical work and supervise the work of 6 or more junior chemists. 
1 position 
Qualifications: B.Sc. (Chemistry) 
PHYSICIST 
To organise investigation ag control work associated with a steel wire plant reporting to 
the Technical Superint 
1 position 
Qualifications: PR Sc. (Physics) 
PRODUCTION ENGINEERS 
To carry out job methods analyses and time studies on various production processes in a 
steel wire mill producing 3000 tons of wire per week. 
2 positions 
Qualifications: O.N.C. 


Please address applications in writing to 
BOX “A.R.B.” 
c/o J. W. VICKERS & CO. LTD., 
7, GREAT WINCHESTER STREET, 


LONDON, E.C.2. 
C943 
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PUBLIC APPOINTMENTS 


STATION ENGINEERS (G.D. & MECH.) 


AIR MINISTRY require STATION ENGINEERS 
(G.D.) and STATION ENGINEERS (MECH.) at 
R.A.F. and Ministry of Aviation Stations. The 
work of Station Engineers (G.D.) consists of installa- 
tion, operation and maintenance of high and medium 
voltage electrical distribution systems, electrical 
power and lighting installations, control systems and 
generating plant: knowledge of heating and ventilat- 
ing aon and diesel engines an advantage. Station 
Engineers (Mech.) are concerned with diesel power 
plant, steam and hot water heating systems, refrig- 
eration and air conditioning and miscellaneous 
workshop plant, tools and equipment. Candidates 
must hold O.N.C. or Mech./City and Guilds Electrical 
Technician's Certificate/2nd Class M.O.T. Certificate 
or equivalent and must also have had recognised 
apprenticeship with firm of good repute plus 3 years’ 
employment in electrical or mechanical and engi- 
neering, preferably on operation and maintenance 
of mine, factory or workshops plant and services. 
Preference to candidates with supervisory experience. 

Commencing salary dependent upon age, qualifi- 
cations and experience and ranges from £770 to 
£875 rising by annual increments to £925. Oppor- 
tunities for promotion up to Tech. Grade A, maximum 
salary £1680 (National rate). Pension prospects. 
Five-day week. 18 days paid leave a year initially. 
Internal training courses provided and attendance 
at technical colleges by suitable candidates is spon- 
sored. Overseas tours for which special allowances 
are payable in addition to higher salary. Applicants, 
who must be natural born British subjects, up to 
age 55, should write stating age, qualifications and 
experience to MANAGER (P.E.1), PROFESSIONAL 
AND EXECUTIVE REGISTER, MINISTRY OF 
LABOUR, ATLANTIC HOUSE, FARRINGDON 
STREET, E.C.4. No original testimonials should 
be sent. Only applicants selected for interview will 
be advised. G 892 





GOVERNMENT OF UGANDA 


FACTORIES INSPECTOR (ELECTRICAL), male, 
aged 25-35, required to advise the Chief 
Factories Inspector and Factories Inspectors 
on electrical safety in factories and other 
industrial places, and to inspect Factories, 
etc., for enforcement of safety rules in electrical 
matters. Degree in Electrical Engineering or 
equivalent (e.g. Graduate Membership of Institute 
of Electrical Engineering and subsequent completion 
of Recognised Graduate Apprenticeship in Electrical 
Engineering) essential. Experience of the Investiga- 
tion and Prevention of Electrical Accidents and 
experience of United Kingdom Electricity Regula- 
tions made under the Factories Acts desirable. 
Post permanent and pensionable or on contract/ 
resettlement grant terms if preferred. Salary at 
appropriate point in scale £939 to £1863 inclusive. 
Quarters at low rental. Free passages and medical 
attendance. Education allowance (in respect of 
children educated in secondary schools outside 
Uganda). Lowincome tax. Generous home leave.— 
Further particulars and application forms from 
DIRECTOR OF REC RUT MENT, COLONIAL 
OFFICE, LONDON, 8.W.1, quoting BCD 132/9/02/ 
D5. Candidates should state their full names when 
applying. C 910 





ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


AIR MINISTRY require ASSISTANT MECHANI- 
CAL AND ELECTRICAL ENGINEERS for design, 
construction and maintenance of installations on 
airfields, radar stations, missile bases, workshops and 
maintenance units for R.A.F. at home and overseas 
as well as certain Civil Airports. Salary: £805 at 
25 to £1095 at 34 or over, thereafter ris to max. 
£1260 with increase for London and slight decrease 
for country districts. Appointments non-pension- 
able but long term. Promotion prospects. Five- 
day week with 4 weeks 2 days leave a year initially. 
Special allowance in addition to salary during over- 

seas service. Qualifications and experience: 
(i) (a) ——— , or equiv. diploma in 
electric: mechanical a 


with at han $ years’ apprent 
(b) Graduate or corporate member of I.E. z. 
with at least 3 years’ , eee 
(c) Graduate or corporate mem Se LMech.E. 
appreciable electrical engineering 
with at least 3 years’ appren iceship 8 
(ii) _— been employed for ae 2 — 
with well established concern 
ond gained wide experience in both electrica 


and mechanical rg eng Bowe tice. 
Applicants must be natural born British subjects 
between of 25 and 45 
Forms from MINISTRY OF LABOUR, TECH- 
NICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, ont 
D.158/OA. C77 


MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 


Applications are invited for the appointment of 
DEPUTY ENGINEER AND AGER of the 
Manchester Corporation Waterworks Undertaking. 
Applicants should be Civil Engineers with adminis- 
trative experience, preferably having a wide experi- 
ence of the design and construction of large civil 
engineering works for water supply. 

Commencing salary £2753 per annum, rising by 
annual increments of £90 to, £3023 per annum 

Details of appointment and application forms 
(returnable by 26th September, 1960) from the 
SECRETARY, WATER YORKS DEPARTMENT, 
TOWN HALL, MANCHESTER, 2. © 822 





BOROUGH POLYTECHNIC, 
BOROUGH ROAD, S.E.! 


PRINCIPAL: —— . GARSIDE, M.Sc. Tech., 
Ph.D., F.R.LC., F.LM., F.INST.F 


The Governors invite applications for the following 
appointments :- 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


Head of Department—G. L. H. Bird, B.Se.(Eng.), 
M.1.Mech.E., M.Inst.R. 


LECTURER IN MECHANICAL ENGINEERING— 
Specialising in Engineering Thermodynamics and 
Heat Transfer. 

Applicants should be university graduates in 
Mechanical Engineering, with industrial, research 
and/or teaching experience. A ——— quali- 
fication or specialised industrial experience in the 
required fields would be an added qualification. 
Courses involved include “ Sandwich" Diploma 
Courses, and will be mainly concerned with the 
above-named subjects. Excellent opportunities and 
facilities for research. 


ASSISTANT LECTURER (GRADE B) IN MECH- 
— AL ENGINEERING 

plicants should be university graduates in 

al Engineering, with industrial experience 
om an aptitude for teaching. Candidates should 
be able to teach Engineering Science and Engineering 
Drawing to at least Ordinary National Certificate 
standard, but opportunities will be given for partici- 
pation in advanced courses and research. 


SALARY SCALES 

Lecturers (Men)—£1370 by annual increments of 
£35 to a maximum of £1550, plus London Allowance 
of £38 or £51 per annum according to age. 

Assistant Lecturers (Grade B), £700 by annual 
increments of £27 10s. to £1150, plus allowances for 
training and qualifications and the London Allow- 
ance of £38 or £51. Candidates may be placed on 
the scale at a point appropriate to teaching and/or 
industrial experience. 

Application forms and further particulars obtain- 
able on application to the eS ee 

FREDK. J. PA 
CLERK TO THE GOV ERNING. BODY. 





TECHNICIAN 


MINISTRY OF AVIATION requires TECHNICIAN 
at LONDON to assist in compilation of glossaries of 
item names for mechanical components using the 
NATO supply classification system. QUALIFICA- 
TIONS: Recognised engineering apprenticeship. 
O.N.C., C. & G. Final Certs. or equiv. Knowledge 
of domestic and NATO cataloguing procedure is 
desirable. SALARY: £875 (age 28)-£075. Ane 
cation forms from MANAGER (P.E. 2830), 

ISTRY OF LABOUR, PROFESSIONAL AND 
EXECUTIVE REGISTER, ATLANTIC HOUSE, 
FARRINGDON STREET, LONDON, E.C.4. C 938 





LONDON COUNTY COUNCIC. 


WANDSWORTH TECHNICAL COLLEGE—Re- 
uired JANUARY, 1961, HEAD OF ELECTRICAL 
NGINEERING DEPARTMENT, —— 

time day and evening classes in Electrical pngi- 

neering to H.N.C. and Endorsement standards, also 
cntenaive C. & G. and trade courses; should hold 
degree in Electrical Engineering and Corporate 

Membership of an = gsi oe Institution ; © emecamen 

and technical teaching experience essential 

, Burnham Grade 3, Head of Department, 
£1800 £50 to — plus London Allowance 
Full and ication form from SEC- 

RETARY AT COLLE , WANDSWORTH HIGH 

STREET, 8.W.18, returnable by Sth OCTOBER. 

Please quote ref.: (FESA/TE/2302/9). C 932 
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Machine Tool Industry 
Research Association 


Negotiations are now well advanced for the 
formation of a D.S.LR. grant aided Research 
Association for the Machine Tool Industry and 


applications are accordingly invited for the post of 


Director of Research. 


In the initial period, work on research projects would be 
placed out under contract with existing Research 
Centres under the supervision of the Director to be 


appointed. 


The post demands the highest administrative and 
negotiating ability, academic qualifications and technical 
experience. It will carry a salary commensurate with 
these requirements. The post will be pensionable. 


Written application, which will be treated in the strictest 
confidence, should be~ submitted within one month 
from the date of this advertisement to:— 


The Chairman of Council, 
Machine Tool Industry Research Association, 
Brettenham House, Lancaster Place, London, W.C.2. 


Envelopes should be clearly marked “‘ R.A. Application.” 


C 950 











Super Oil Seals & Gaskets Ltd. 


WORKS MANAGER 


A Works Manager is required to take charge of the Company’s 
light engineering division in Birmingham which employs 800 and 
is still growing. The Company's tota! staff numbers about 2,000. 


Works Managers who have had the experience of planning and 
organising production for a plant of similar or larger size are 


invited to apply for this appointment. Applicants must have 


had practical machine shop and press shop experience, 

Salary for this important position will be commensurate with 
qualifications and experience. The Company has a generous 
superannuation and life assurance scheme. 

Write, stating age, qualification and experience to: 

THE DIRECTOR & SECRETARY, 

SUPER OIL SEALS & GASKETS LTD. 

KINGS NORTON, BIRMINGHAM, 30. 


C979 














SOUTH EAST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


Applications invited for the following posts: 

(a) ENGINEERING DRAUGHTSMAN 
(ELECTRICAL) 

(6) ENGINEERING DRAUGHTSMAN 
(HEATING AND VENTILATING) 

Salary within the range of £570-£1300 according 
to experience and qualifications. Preference will be 
given to candidates who hold the Higher National 


Certificate or Sections A and B of the Institution of 


Heating and Ventilating Engineers (or equivalent) 
and have had suitable practical and theoretical 
training including site or workshop experience. 
Consideration will be given to experience as alterna- 
tive to qualifications 

Applications, stating age, qualifications, experience 
and present salary, with names of three referees 
should reach the SECRETARY, 40, EASTBOURNE 
TERRACE, W.2, by 26th SEPTEMBER. C 966 





CITY OF BIRMINGHAM PUBLIC 
WORKS DEPARTMENT 
MECHANICAL AND ELECTRICAL 
SECTION 


Applications are invited for the following posts 
in the Design Office. 

(a) SENIOR ENGINEERS (Heating and Ventilat- 
ing). A.P.T. IV (£1065/£1220 p.a.). 

(b) ASSISTANT ENGINEER (Heating and Venti- 
lating). Special Grade (£785/£1070 p.a.). 

Applicants must be Associate Members of the 
Institution of Heating and Ventilating Engineers, 
or hold the Higher National Certificate in Mechanical 
or Electrical Engineering (with five years’ experi- 
ence). 

Duties undertaken in this office include the design 
of mechanical, electrical and heating services and 
installations in Civic Buildings, municipal offices, 
multi-storey flats and other dwellings, car parking 
garages, fire and police stations, schools, baths, 
salvage destructor plants, pumping stations, etc. 

Applicants must have had experience in the 
design, specification and supervision of contracts 
associated with the above work. 

The appointments are permanent, superannuable, 
subject to a medical examination and terminable by 
one month's notice on either side. 

Applications endorsed with the heading of the post 
applied for, stating qualifications, age and experience, 
together with the names of two persons to whom 
reference may be made, should reach the undersigned 
not later than Ist OCTOBER, 1960. 

Canvassing disqualifies 

HERBERT J. MANZONI, 
CITY ENGINEE t AND SURVEYOR 
CIVIC CENTRE, 
BIRMINGHAM, 
5th SE P TE MBE R, , 1960. C 965 


ASSISTANT SUPERINTENDENT 
ENGINEER 
CUSTOMS AND EXCISE DEPARTMENT 


Pensionable post in London for man preferably 
under 46 to assist in the design, construction, and 
maintenance of the Customs fleet. Qualifications: 
Extra First Class Certificate of Competency endorsed 
for steam and motor; or First Class Certificate of 
Competency endorsed for steam or motor together 
with an advanced technical qualification in engi- 
neering or nav al architecture (e.g., degree, H.N.C., 
A.M.I.Mech.E., A.M.I.Mar.E.). Sound knowledge 
of design and construction of small vessels and 
experience of supervising repairs to ships and their 
machinery essential. Salary scale, £1115-£1375. 
Excellent promotion prospects.—-Write CIVIL 
SERVICE COMMISSION, 17 NORTH AUDLEY 
STREET, LONDON, W.1, for application form, 
quoting 8/5198/60. Closing date 3rd NOVEMBER, 
1960. C 962 





CITY OF LIVERPOOL 
EDUCATION COMMITTEE 
COLLEGE OF TECHNOLOGY 
BYROM STREET, LIVERPOOL, 3 


PRINCIPAL: 8. A. J. PARSONS, B.Sc.(ECON.), 
M.I.MECH.E., M.LPROD.E,, M.B.1.M 


Applications are invited for the appointment of 
HEAD OF THE DEPARTMENT OF ELECTRICAL 
ENGINEERING (GRADE I1l). Duties to com- 
mence as seon as possible after Ist September, 1960. 
Salary: £1800 by £50 to £1950 per annum. Appli- 
cants must have good teaching, industrial and/or 
research experience and should possess high academic 
qualifications. 

The person appointed will be expected to develop 
further the Advanced Courses and Post-Graduate 
Courses and to encourage research, Work will 
begin shortly on a building which includes completely 
hew accommodation, laboratories and workshops 
for the department. 

Further particulars and application form (return- 
able ty 28th September, 1960) from H. 8. MAGNAY, 
M.A., DIRECTOR OF EDUCATION, 14 SIR 
THOMAS STREET, LIVERPOOL, 1 

THOMAS ALKER, 
TOWN CLERK AND CLERK TO THE 
LOCAL EDUCATION AUTHORITY. 
(J 6379) C 942 


GOVERNMENT | OF HONG KONG 
ELECTRICAL/MECHANICAL ENGINEER, 
PUBLIC WORKS DEPARTMENT 


Duties comprise the design, estimation, installa- 
tion, operation and maintenance of air conditioning 
installations in large buildings including refrigeration 
plant. 

Permanent and pensionable or contract/gratuity 
appointment. Salary according to experience 
within the range £1650-£2865. Quarters at low rent. 
Free passages. Generous leave. 

Candidates must be under 45 years and A.M.I.E.E. 
or A.M.I.Mech.E. with at least 3 years’ post quali- 
fication experience in the refrigeration industry. 

Write DIRECTOR OF RECRUITMENT, COL- 
ONIAL OFFICE , LONDON, 8.W.1, giving full 
names, age, as ations and experience, quoting 
BCD 112/51/033/D5 > 955 
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A MECHANICAL 
ENGINEER 


is required by the 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
AT 
WINDSCALE AND CALDER 
WORKS, CUMBERLAND 


to work in the Engineering Section 
of the Technical Branch which is 
studying engineering aspects of 
reactors, irradiated fuel handling 
facilities and chemical plants process- 
ing irradiated fuel elements. The 
work requires a practical outlook as 
it is directly concerned with operating 
plant, and also a sound theoretical 
knowledge as radiation problems 
frequently preclude the use of stan- 
ard materials of construction and 
normal testing methods. 
Applicants must have served a 
recognised engineering apprentice- 
ship and be corporate members of the 
Institution of Mechanical Engineers, 
or equivalent. A good Honours 
Degree in Mechanical Engineering 
may be an advantage and several 
years’ experience on Technical work 
involving heat transfer and/or stress 
analysis is highly desirable. 
Salary within the scale £1270-£1825 
p.a. according to qualifications and 
experience. 
Contributory Superannuation. Staff 
Housing Scheme. 
Send postcard for ——— form 
quoting reference P/W.52/J2 to 
Recruitment Officer, bP ln 
Group, U.K.A.E.A., Windscale 
Works, Seallafield, Seascale, Cum- 
berland 
Closing date, 10th October, 1960. 


C 964 





CENTRAL ELECTRICITY 


GENERATING BOARD 
ASSISTANT ENGINEERS 


Applications are invited for two appoint- 
ments as ASSISTANT ENGINEERS in 
the Planning Department at Headquarters, 
Both will be in the Development Section 
(Policy) as members of a group which 
advises on certain technical and economic 
problems arising from the continuous 
growth of the electricity supply industry 
and the increasing capacity of generating 
stations. The group also contributes to 
long term studies. An essential in each 
case is a capacity for forward thinking. 


SECOND ASSISTANT ENGINEER 


This appointment will be essentially 
technical administration work and will 
be mainly, though not exclusively, 
concerned with the economic data 
required for forward studies on all types 
of generating stations, whether coal, 
oil or nuclear fuelled. The applicant 
should hold a University degree or 
similar qualification and should have 
had experience in the _ electricity 
supply or the nuclear industries. 
Salary on a scale within the range 
£1385-£2010 p.a., according to duties 
and responsibilities. 


FOURTH ASSISTANT ENGINEER 


This appointment will assist in dealing 
with problems relating to one or more 
of the following—Clean Air, Water 
Resources, Effluent Disposal, Economic 
Appraisals, Ash Disposal. Experience 
in one or more of these fields or in the 
Electricity Supply Industry would be 
an advantage. 

Salary on a scale within the range 
£930-£1375 p.a. according to duties and 
responsibilities. 


Applications stating age, qualifications, 
experience, present position and salary to 
the PERSONNEL OFFICER, 24/30, 
HOLBORN, LONDON, E.C.1, by 3rd 
OCTOBER. Envelopes should be marked 
“CONFIDENTIAL REF. ENG./327.” 
C 934 











IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 
LECTURER IN FLUID MECHANICS 


Applications are invited from engineers or others 
interested in Fluid Motion and its technical applica- 
tions. This post, with salary scale £1050 by £50 
to £1400 by £75 to £1550 (bar) by £75 to £1850 per 
annum, plus £60 per annum London Allowance, 
F.S.8.U. membership and Family Allowances, offers 
ample opportunity for individual experimental 
research in a new and well-equipped laboratory. 
Candidates with practical experience and good 
honours degree should apply to PROFESSOR C. M. 
WHITE, IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY, LONDON, 8.W.7. © 952 
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TECHNICIAN 


MINISTRY OF AVIATION requires TECHNICIAN 


at ALDERMASTON to assist Proof Officer to study 


and report on maintenance aspects of all ge 
0 


equipment at a new proof range. Most the 
equipment is of unique design and certain equip- 
ments are completely destroyed during proofing, 
requiring critical study of range economy. QUALI- 
FICATIONS: Recognised engineering appren- 
ticeship. O.N.C., ©. & G. Final Certs. or equiv. 
Knowledge of explosives and of photographic and 
electronic proof recording equipment. evious 
exp. at a proof range undertaking firing proof an 
advantage. SALARY: £925-£1055. Application 
forms from MANAGER (P.E. 2829), MINISTRY OF 
LABOUR, PROFESSIONAL & EXECUTIVE 
REGISTER, ATLANTIC HOUSE, FARRINGDON 


[Supplement] 








UNIVERSITY OF QUEENSLAND 
SENIOR LECTURER IN 
ELECTRICAL ENGINEERING 


Applications are invited for the above-mentioned 
position. Applicants must hold an Honours Degree 
and preferably a higher degree in Electrical Engi- 
neering with specialisation in eleetronics. 

The duties will include lectures in advanced 
circuit and field theory and arrangement of the 
appropriate practical work. 

The salary for a Senior Lecturer is £42520 to 
£A2870 per annum. 

Further particulars and information as to the 
method of application should be obtained from the 
SECRETARY, ASSOCIATION OF UNIVER- 





STREET, LONDON, E.C.4. © 940 «~SITIES OF THE BRITISH COMMONWEALTH, 

36, GORDON SQUARE, LONDON, W.C.1. 
Applications close, in Australia and London, on 
15th OCTOBER, 1960, C975 
INSTRUCTORS 

MINISTRY OF AVIATION requires INSTRUC- AUSTRALIA 

TORS, at FARNBOROUGH, in inspection tech- 

niques applied to armoured and transport vehicles ENGINEERS, METROPOLITAN WATER, 


and mechanical equipment. QUALIFICATIONS: 
Recognised engineering apprenticeship. 
C. & G. Final Certs. or equiv. 


in teaching and demonstrating an advantage. 


Capable of conducting courses in one or more of 
weld- 


following subjects:—practical measurement 
ing inspection—engine testing—material testing— 


tracked and wheeled vehicle driving and inspection— 





packaging. SALARY: 5 (age 28)-£925. Appli- 
cation forms from MANAGER (P.E. 2832), } 
ISTRY OF LABOUR, PROFESSIONAL 
EXECUTIVE REGISTER, ATLANTIC HOUSE, 


FARRINGDON STREET, LONDON, E.C.4. C 939 





CENTRAL ELECTRICITY 
GENERATING BOARD 
ASSISTANT ENGINEERS 


Applications are invited for two appoint- 
ments as ASSISTANT ENGINEERS in the 
Planning Department at Headquarters, 
London, 8.E.1. Both will be in the Develop- 
ment Section (Policy) as members of a group 
dealing with the energy resources available 
for electricity generation and their economic 
utilisation in the long term. An essential 


in each case is a capacity for forward 

thinking. 

SECOND ASSISTANT ENGINEER 
This appointment will have special 


reference to the coal industry and to 
coal transport. Experience in, or 
association with, the coal or transport 
industries of this country will be an 
advantage. The applicant should hold 
a university degree or similar quali- 


fication. 
Salary on a scale within the range 
£1385-£2010 p.a., according to duties 


and responsibilities, 


FOURTH ASSISTANT ENGINEER 


The appointment will be concerned 
with fuels generally and with the pattern 
of energy use in the national economy. 
Experience in the electricity supply 
industry or in another fuel industry will 
be an advantage. 


BORN, LONDON, E.C.1, by 3rd OCTOBER. 
Envelopes should be marked “ CONFI- 
DENTIAL REF. ENG./326,” C 933 


O.N.C., 
Previous experience 











AUSTRALIA 
THE UNIVERSITY OF 
NEW SOUTH WALES 
FOUNDATION CHAIR OF 
NUCLEAR ENGINEERING 


The University invites applications for appoint- 
ment to the FOUNDATION CHAIR OF NUCLEAR 
ENGINEERING. 

Salary will be not less than £44263 per annum. 

Applicants must have high academic qualifications 
and experience in some aspect of nuclear engineering. 
Previous teaching experience is desirable. 

The Professor will be head of a post-graduate 
School of Nuclear Engineering and executive 
member of the management committee of the 
Institute of Nuclear Engineering. 

He will be responsible for the organisation and 
conduct of courses in nuclear engineering at post- 
graduate level and for research work in this field. 

Subject to the consent of the Council of the 


University, Professors may engage in a limited 
amount of higher consultative work. 
Subject to satisfactory medical examination, 


the successful applicant will be eligible to join the 
superannuation scheme which provides a maximum 
pension of £42184 per annum. 

First class ship fares to Sydney of appointee and 
family will be paid. 

Professors are eligible for six months’ study leave 
on full salary after three years of service, or twelve 
months after six years of service. 

The University reserves the right to fill the Chair 
by invitation. 

With the approval of the University and its 
bankers, married men may be assisted by loans to 
purchase a home. 

Four copies of applications (typed), together with 
the names of three referees and a recent photograph 
of the applicant, should be lodged with the AGENT 
GENERAL FOR NEW SOUTH WALES, 56-57, 
STRAND, LONDON, W.C.2, and a copy forwarded 
by airmail in an envelope marked “ UNIVERSITY 
APPOINTMENT ” to the BURSAR, THE UNI- 


SEWERAGE AND DRAINAGE BOARD 
OF NEW SOUTH WALES 


Applications are invited from GRADUATES or 
DIPLOMATES (preferably under 30 years of age) 
in Engineering for appointment to the Engineering 
staff of the Metropolitan Water, Sewerage and 
Drainage Board of New South Wales. Because of 
accommodation difficulties, vacancies exist only for 
single men and married men without children. 

Minimum commencing salary £41250 p.a. for a 
diplomate and £A1368 p.a. for a graduate, with 
incremental progression, subject to satisfactory 
service, to £A2010 p.a. Progression beyond this rate 
is by appointment as vacancies arise. 

The main requirement is for Civil Engineers who 
have just completed training, but consideration will 
also be given to those with some experience and to 
graduates and diplomates in Mechanical, Electrical 
and Chemical Engineering. 

Appointees will be employed on the investigation, 
design, construction or maintenance of water, 
sewerage and storm-water drainage projects in the 
Sydney or Wollongong areas. No country service 
is involved 

Superannuation Scheme. Good leave conditions. 

Successful applicants will be nominated for travel 
under the Assisted Passage Scheme. The cost of the 
passage is £10 per adult 

For further particulars and application forms, 
please write to AGENT GENERAL FOR NEW 
SOUTH WALES, 56, STRAND, LONDON, W.C.2, 
quoting the number 44/97 in your letter. C 971 


MECHANICAL AND ELECTRICAL 
ENGINEERS 


Pensionable posts for men and women normally 
under 35 on September 1, 1960. Applicants must 
normally have degree or Dip. Tech. in engineering 
or physies or have passed examinations necessary for 
A.M.I.Mech.E., A.M.LE.E., A.F.R.Ae.Soc., ete. 
Exceptionally, evidence of high professional attain- 
ment acceptable in lieu. Practical training and 
experience required by untrained graduates accept- 
able for some posts. Men's starting salary (London) 
from £830 (lower if under 25) to £1125. Maximum 
£1300. Promotion prospects.-Write CIVIL SER- 
VICE COMMISSION, 17, NORTH AUDLEY 











ale pear, See i . £04 STREET, LONDON, W.1, for application form, 
rae ona scale = the —— “ quoting §/351/60. Closing date, 13th OCTOBER. 
cocaiiony -.. Sad et omrccgdiiaan 1960, Earlier applicants may be _ interviewed 
Applications stating age, qualifications, before that date. C 960 
experience, present position and salary, to os 
the PERSONNEL OFFICER, 24/30, HOL- CHEMIST 


MINISTRY OF AVIATION requires in London 
a Chemist, Physicist or Engineer to assist senior 
officers on safety matters connected with ionising 
radiation hazards and to inspect establishments, 
Considerable travelling involved. Qualifications: 
Hons. degree in chemistry, chemical engineering 
physics, A.R.L.C., A.M.L.Chem.E,, A.1.P., or equiva- 
lent, or have served recognised engineering appren- 
ticeship and A.M.1.Mech.E., A.M.LE.E. or 
A.M.LC.E. Knowledge of radioactive materials, 
apparatus and appropriate safety devices required. 
Selected candidate will undergo period of training. 
Salary: £805 (age 25)-£1260. Opportunities for estab- 
lishment. Forms from Ministry of Labour, Technical 
and Scientific Register (K), 26, King Street, London, 
S.W.1, quoting reference F.154/OA. Closing date, 
29th SEPTEMBER, 1960. C 961 





APPOINTMENTS OPEN 


TECHNICIAN 


MINISTRY OF AVIATION requires TECHNICIAN 
at HAREFIELD, MIDDLESEX, to assist in setting 
up hydraulic and pneumatic test facilities in the 
guided weapon section of a laboratory, and in the 
subsequent testing, critical examination and report- 
ing of hydraulic and pneumatic components and 
mechanisms. Qualifications: Recognised engineering 
apprenticeship. O.N.C., C. & G. Final Certificates or 
equivalent. Conversant with the principles of 
hydraulics and pneumatics. Practical experience of 
the manufacture, testing or inspection of such 
mechanisms an advantage. Salary: £975-£1115. 
Application forms from MANAGER (P.E. 2831), 
MINISTRY OF LABOUR, PROFESSIONAL AND 
EXECUTIVE REGISTER, ATLANTIC HOUSE, 
FARRINGDON STREET, LONDON, E.C.4. C 937 





MACHINE TOOL DRAUGHTSMAN 


An interesting position is offered to an experienced 
MACHINE TOOL DRAUGHTSMAN. This is an 
entirely new appointment and demands a man of 
woven ability. It entails considerable work away 
mone the drawing board, studying machine perform- 
ances and developing improvements to existi 


POST. OFFICE, KENSINGTON, NEW SOUTH ™achinery.—Apply, in writing. stating age ans 
WALES, AUSTRALIA, before 31st OCTOBER, FLEX. CO... LTD., HUDDERSFIELD ROAD, 
1960. C970 OLDHAM. C 976 
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THE GENERAL ELECTRIC COMPANY LIMITED 
ATOMIC ENERGY DIVISION 


PRESSURE VESSEL ENGINEERS 
Erith & Tokyo 







would be an advantage. 


Vacancies exist in the Contracts Department at Erith for Pressure Vessel 
Engineers for Nuclear Power Station contracts. 


Applicants should hold H.N.C. as minimum qualification and should have 
experience of the design of pressure vessels to the requirements of Lloyd’s 
Register of Shipping and the various codes. 


The positions are permanent and pensionable. 


After a period of service at Erith, Engineers would be considered for vacancies 
in the Tokyo Office of The British General Electrie Company of Japan. 


Write for application form in the first instance to the 


Personnel Manager (A.N.H.B.), 
The General Electric Company Limited, 
Erith, Kent. 


Some commercial experience 


C959 








plant and processes. 





RESEARCH AND DEVELOPMENT 
MECHANICAL ENGINEERS 


If you have a good honours degree in Mechanical Engineering and 
would like to hold a responsible job in an expanding industry, you are 
invited to write about yourself to Mr. A. de Dani, Manager, Research and 
Development, Fibreglass Ltd., St. Helens, Lancashire. 


You would be given varied and interesting work on all process and 
product development on existing plant and design and operation of new 
Based on St. 
visit works in Glasgow and Birkenhead. 


Helens, you would have occasion to 


C953 








Office in London: 


steam generating plant. 


(3) PRESSURE VESSEL DESIGN. 


used in nuclear power plant. 





BABCOCK & WILCOX LIMITED 
ATOMIC ENERGY DEPARTMENT 


Vacancies exist for 


DESIGN ENGINEERS 


preferably possessing an engineering degree or equivalent in the Company's Head 


(1) PROJECT DESIGN. Applicants should be capable of original design in 
the field of mechanical and thermal engineering and should be able to carry 
out work in the first place on components and later the whcle of nuclear 


(2) HEAT EXCHANGER DESIGN. 
will work on advanced heat exchangers for gas and water cooled reactors. 


taking the design and stress analysis of special pressure vessels of the type 


Write giving details of qualifications and experience to: 
The Assistant Secretary, 
Babcock & Wilcox, Ltd. 
209, Euston Road, 
London, N.W.1I. 


Applicants with similar capabilities 


Applicants should be capable of under- 


C95! 








INDUSTRIAL ENGINEER 


AN INTERNATIONAL FOOTWEAR MANU- 
FACTURER and DISTRIBUTOR require the 
services of an INDUSTRIAL ENGINEER. 

Applicants should be capable of preparing drawing 
board layouts of new factories and extensions to 
existing factories based on latest methods of material 
handling and work flow. 

The successful applicant would be expected to 
have a basic knowledge of electric power, lighting 
distribution and installations; a basic knowledge of 
methods study and have a plant engineering back- 
ground. 

Some knowledge of the French language would be 
advantageous. 

Location will be in modern offices in Oxford 
Street, W.1, with the opportunity of occasional 
visists abroad as work requires. 

Good salary with life cover and pension scheme 
will be offered to the right man. Write in first 
instance to the PERSONNEL MANAGER, 151, 
OXFORD STREET, LONDON, W.1. C 048 





MALE INDUSTRIAL TRAINING 
OFFICER 


BP has a vacancy for a MALE INDUSTRIAL 
TRAINING OFFICER at Head Office in the City 
of London. He will be required to deal with all 
forms of industrial training, including the organisa- 
tion of courses. Applicants should aged about 
30 and should have a degree, preferably in Fngi- 
neering; they should have some experience in their 
profession, in industrial training and in technicai 
education. They should be knowledgeable about 
education and apprenticeship in the industrial field. 
Salary according to qualifications and experience. 
Non-contributory Pension Fund. Assist House 
Purchase Scheme. Removal and settling-in allow- 
ances payable in certain cases. Luncheon Club. 
Write giving full details, quoting reference I 5316, 
TO BOX 6398 c/o HANWA ~ HOUSE, CLARK'S 
PLACE, E.C.2, C 956 








umphreys 








& 
CT PST TI Ltd 


wish to engage a 


PROJECT ENGINEER 


A vacancy exists for an ENGINEER to join a small 
team engaged on project work in connection with 
improvements and new processes in the seamless 
steel tube industry. 

The work is interes and varied, and may cover 
all aspects of a project from initial feasibility trials 
to the design, ins tion and commissioning of the 
final production unit. 

The nature of the work is such that absolutely 
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THE GLACIER METAL CO. LTD. 
ENGINEERING 
MANAGER 


Graduate Engineers in their mid to late 
twenties interested in a career in production 
engineering management are vited to 
apply for the post of Unit Engineer. 


The 
t carries responsibilities for the work of 
tt subordinates engaged in creatively 
solving the day to day engineering problems 
of a production unit of 300 people engaged 
in the ———— of thin — ng 
automatic special purpose machines of our 
own design. The person appointed will be 
a senior subordinate of the Manager of the 
Unit. 


Salary range, £1100 to £1650, probably 
starting in the lower end of the bracket. 





TILL , y Apply: 
sy Seer aca tenga oad PERSONNEL MANAGER (REF. 2595), 
THE GLACIER METAL CO. LTD., 
EALING ROAD, ALPERTON, 
WEMBLEY, MIDDX. 


DESIGNER DRAUGHTSMEN 


The Company has two vacancies in its 
Engineering Division in London, W.1. for 
Designer Draughtsmen. Candidates, in 
the age range 25/40, should have had 
experience in industrial and chemical plant 
lay-out, piping schemes, and pressure 
vessels. hey should have obtained at 
least the Higher National Certificate 
(Mechanical). The Company has a non- 
contributory pension scheme, and other 


SENIOR MECHANICAL ENGINEER Gntes, andl pechueoce will tharcbore be give to « 
. . . ho d trate the qualities of tilit 
for work on major petrochemical projects pa pong a oar o> quiieudions o boy towed 
Candidates should have had minimum of ten years’ experience. This should or 1 bangy ernypate’ cx yyy 
preferably cover initial operational or design experience with one of the major uid be addressed to the WORKS DIRECTOR, 
or chemical Companies, followed by at least five years in the contracting TUBES LIMITED, KIRBY MUXLOE, NR. 
field on the mechanical design and project engineering of complete plants. In saa asien on giving brief personal history eo 
particular, a sound knowledge of fully automatic low temperature gas separation capa 
is essential. 
This senior appointment, which is permanent and pensionable, carries an 
attractive salary. 
Candidates are requested to send full details of experience to: 
Chief Design Engineer, 
HUMPHREYS & GLASGOW LIMITED, 
22, Carlisle Place, 
London, 8.W.1. 




















LIBRARIAN 


A qualified LIBRARIAN is required to take 
fringe benefits are available. charge of the Technical Library and Information 
Bureau of a large engineering works on the North 

East Coast. 
Duties include technical abstracting and the 
production of a technical information bulletin. 


PILKINGTONS pies 
STAFF MANAGER 
Candidates who have the necessary experience and 


THE DISTILLERS COMPANY LIMITED " sani A : 
qualifications should make application stating age 
MECHANICAL ENGINEER 


21/22 BOLTON STREET and salary required to BOX C958, Offices of 
If you have a good honours degree in Mechanical Engineering plus Graduate 
or A ‘wet 3 he a wt - 





Snail ne 


re Yee 


LONDON, W.! ENGINEERING, 
» . o> I 

p of the Institution of Mechanical Engineers and would nepunieasivor sialic deadhas nies 
like to join the Commonwealth's largest glass manufacturing organisation, you eee 
are invited to write about yourself to the Personnel Officer (Graduate Recruitment), 
Pilkington Brothers Limited, St. Helens, Lancashire. 
_ You would be responsible direct to the Works Mechanical Engineer for the 
installation of new plant and improvement and maintenance of existing plant, 
including the Pilkington invented “ Twin Grinder ” licensed to flat glass manu- 
facturers throughout the world. You would find ample scope for initiative and 
aw and there would be opportunity for early promotion within 

Troup. 








AC MACHINE DESIGN ENGINEER 
REQUIRED (N.E. ENGLAND) 


Experience of design, manufacture and testing of 
large solid rotor alternators and/or salient pole 
machines essential. Knowledge of design of 
exciters and motors a further asset. 

Applicant preferably should have an engineering 
degree but minimum qualifications Grad.1.E.E. or 


equivalent. CONSTRUCTION LIMITED 


Applications stating age, qualifications, experience due to the development of the 


and salary required by 22nd September, 1960, latest 
to BOX C 944, Offices of ENGINEERING. MECHANICAL INSTALLATION DEPARTMENT 


‘toegeuseerae 


TAYLOR WOODROW 


The greatest name in the world of GLASS 


require 


ESTIMATORS 
SITE AGENTS 


with experience of chemical, refinery 
and heavy industrial installations. 


SENIOR ENGINEER These are excellent opportunities to join a 
rapidly expanding department and offer 
Wanted by Paper Mill near Dublin, SENIOR scope for responsibility and advancement 
ENGINEER, with at least 20 years’ experience of to men of ability. 
maintenance of heavy plant and installation of new Write to: 
plant on an extensive scale. University Graduate PERSONNEL MANAGER 
or Member of Institution of Mechanical Engineering 
referred. Good salary offered to proved competent 345 RUISLIP ROAD, : 
d worker. Apply to BOX (C957, Offices of SOUTHALL + MIDDLESEX C 950 
ENGINEERING. 








DRAUGHTSMAN 











DRAUGHTSMAN required for work on valve 
des * a erg Fy agro pension — 
ete. All applications w reated in confidence. 
DESIGN ENC <TERS i Apply in writing to CHIEF ENGINEER, ALLEY 
| & MACLELLAN LTD., BROMYARD ROAD, 
3 aoe Sonar a th 048 
A major oil company requires Chemical and Mechanical Design Engineers er ee ee — 
for their Oil Refinery in the Middle East. Applicants should preferably have 
a Degree in Chemical or Mechanical Engineering and should have had several 
years design experience. Familiarity with the following would be an 
advantage: liquid and gas pumping equipment, gas engines, steam turbines, 
heat exchangers, coolers, steam generators and boilers, piping systems, high 
and low pressure process units together with the necessary dations of 
flows, pressure drops, heat transfer factors, etc. Initial salary not less than 
£1600, plus living allowance, free accommodation, paid home and local leaves, 
passages paid, pension and provident schemes. Scope for advancement to 
senior positions and the remuneration provided allows for savings to be 
made to build up capital. Reference Number 99 


Please reply in confidence, quoting reference number to :— 























SENIOR MECHANICAL ENGINEERING 

DRAUGHTSMEN required for interesting work 

TECHNICAL AUTHOR on large chemical plant installations. Experience in 
this type of work is desirable but not essential and 
TECHNICAL AUTHOR required, not over 50, to applicants with general mechanical engineering 
assume responsibility for the compilation of operat- experience will be favourably considered. The posts 
ing and maintenance instruction manuals dealing offer opportunities and salaries consistent with 
with the Company’s machinery. This interesting experience and ability. Modern offices situated in 
Appointment Consultants and progressive pensionable staff position would the London E.C.4 area. Five-day week and super- 
— - a awe +! —- Mechanical Engineer —* age Re com which will yo) 

with a bias towards technical writing.—Applications treated in the strictest confidence, giving details o 
A L B E M A R L E S T R E E T , L O N D O N > WwW ” l should be addressed to the PERSONNEL MANA- age, qualifications and experience, and quoting 
C 930 | GER, MOLINS MACHINE CO., LTD., EVELYN ref. LCL/E2/67, should be addressed to The Group 

STREET, LONDON, 8.E.8. C973 Personnel Manager, LAPORTE INDUSTRIES 
LIMITED, HANOVER HOUSE, 14, HANOVER 

SQUARE, LONDON, W.1. C 969 


(Consultants) Limited 








ASSISTANT WORKS 
MECHANICAL ENGINEER 
Tron and Steel 


Stewarts and Lloyds, Limited require an Assistant Works Mechanical Engineer for their 
Iron and Steel Works at Corby, Northamptonshire. A considerable programme of 
expansion is in hand at this large and fully integrated Lron and Steel Works, and this senior 
works engineering appointment offers excellent prospects for the right man. 

Good engineering qualifications and considerable relevant experience are essential, and 
a man of between 35 and 45 is most likely to be suitable. 

Conditions of employment generally are good and the salary will reflect the age, 
experience and qualifications of the successful candidate. 


Please apply initially, with brief details, to :— 


S&L 


APPLEBY-FRODINGHAM STEEL COMPANY 
SCUNTHORPE, LINCOLNSHIRE 


invite applications for a 


SENIOR DESIGNER 


with experience of heavy 


PLATE AND SECTION ROLLING MILLS PLANT. 





Permanent situation with interesting and varied work. 


Apply, giving age, full particulars of experience, etc., to ) 
THE CHIEF ENGINEER. 





The M ger/Per tl, 
STEWARTS AND LLOYDS, LIMITED, 
Corby, Northants. Cc 949 

















FOR ADVERTISEMENT RATES SEE TRADE & TECHNICAL SECTION PAGE 4 
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Continuing Demand 
for Capital Equipment 


a considering a number of 

steps towards manufacturing in the 
European Common Market, the Vokes 
Company, of Guildford, Surrey, regards 
the outlook as too complex and un- 
decided for the formulation of any 
major plan. 

Already the group has subsidiaries in 
Australia, South Africa and Canada, as 
well as associate companies in India and 
also in Canada. 

Sir lan Stewart-Richardson, the Vokes 
chairman, predicts in his annual report 
that the production capacity of the group 
will be fully occupied for some months 
ahead, since the order book is in excel- 
lent heart. Further ahead the outlook 
is not quite so sure as the falling sales in 
consumer goods are likely to have an 


effect on the demands from industry | 


for both the group’s capital goods and 
the parts manufactured for supply to 
other equipment makers. So far there 
is a continuing demand for capital 
equipment and initial parts both on the 
home market and overseas. 

The Vokes group profit before tax 
for the year increased to £536,055. The 
comparison with the previous year is 
only partial since the earlier figure, 
£338,026, is for the nine months up to 
31 March, 1959. 


Hitching the Profits 
to a Rocket 


Perhaps the most colourful and gay of 
all the diversification steps taken by 
British companies is that of the BritisH 
MATCH CORPORATION into fireworks. 
British Match, who already owned 
the Bristol Bengal lights and sparkler 
producers, Octavius HUNT, have during 
the past financial year bought James 
PAIN AND Sons, the Mitcham, Surrey, 
fireworks and ship’s signals manufac- 
turers. As a further move in_ the 
broadening of the corporation’s interests 
the Mitcham acquisition is part of the 
continuing policy which has increased 
the proportion of the group assets in 
non-match activities to 22-2 per cent, 


against 14-3 per cent in the financial | 


year 1958 to 59. 

The intense competition in the sale of 
matches in the United Kingdom is best 
shown in the seven year table of British 
made and imported matches sold on the 
home market. 

The total UK sales have been curi- 
ously constant, fluctuating around 17°5 
million until 1957 and then slipping 
slightly to 17-2 million last year. Over- 
seas sales of the group are now almost 
three times their home levels. From 
29-8 million gross boxes in 1953 the 
sales abroad have now reached 32:1 
million. 

Company chairmen have a habit of 
being most gloomy when they turn to 
subsidiaries in Canada. 
Portal of Hungerford when he reports on 
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Not so Lord | 





| the subsidiary Eopy MatcH Company, 
of Canada, itself a diversified group, 
whose profit last year improved sub- 
stantially. 

The Australian and New Zealand 
companies having had a very good year 
have also some worries about the 
supply of matchsticks. 
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has a 100 ft lift is the highest of its kind | panies. Cash held by the companies 
in the world. The Authority itself is and at the banks rose by almost 50 per 
the biggest buyer of coal in the United | cent. Taken together with the improv- 
States, and used over 14 million tons in | ing turnover of the larger companies 
1959. But coal is not the only source of | and their substantially changed liquid 


| energy. About a third of the power is | assets position, the manufacturing inter- 


Aiming at long | 
term self-sufficiency in these supplies | 


popular growing schemes have been | ; 
| floods. With an annual rainfall of | market, in the European Free Trade 


started in Victoria and New South 
Wales. 

The home diversification moves in- 
clude the establishment of a £2,500,000 
chipboard factory at Annan, in Scot- 
land, the third of the subsidiary Air- 
SCREW CO. 


| 52 in, the Tennessee River has a great | 


AND Jicwoop Limited. | 


The corporation is also engaged through | 
| subsidiaries in packaging and in wood | 


fibre mouldings, and these too are 


| expanding. 


trical equipment are among the leading 
| industries. All told the TVA has not 


Group profit before tax rose from | 


last year’s figure of £2,765,300 
£3,573,746. 


Tennessee Valley Authority 
27 Years of Age 


The Tennessee Valley Authority is 27 
years old. From being the béte noir of 
the anti-New Dealers it has now become 
respectable and a showpiece. 

One of the major decisions taken in 
relation to the Authority is the permis- 
sion it has now received to market its 
own bonds. The upper limit is for a 
total issue of $750 million and it is 
expected that this will be reached in a 
few years. 

The operations of the Authority are 


divided into two major categories. The | 
first deal with generating and distribut- | 
ing electric power and are financed from | 


income. The second are non-power 
| activities, such as flood control, im- 
provement of navigation, agriculture 
and forestry, supported by appropria- 
tions from Congress and not expected 
to pay for themselves. The funds 
raised by selling bonds are to be used 
exclusively on the Authority’s power 
programme. The interest on the bonds 


will be met from revenue from the sale | 


of electric power. 
likely to strain its resources as in 1959 
the Authority earned 
from this source, representing 12-7 per 
cent on the maximum bond issue now 
authorised. 

The TVA power and transmission 
system covers 80,000 square miles in 
the South-eastern states of Tennessee, 


This charge is not | 


$95-5 million | 


| shipbuilding, 


Alabama, Kentucky, Mississippi and | 


parts of Georgia, Virginia and North 
Carolina. Since its foundation 
generating capacity of the TVA system | 


| has multiplied 14 times and now with 


11-4 million kilowats of capacity pro- | 
vides 10 per cent of the United States | 
electric supply. Generating costs are 
low and considerable expansion has 
taken place since the War. Atomic | 
energy plants which have been set up 
at Oak Ridge and Paducah are among | 
the Authority’s major customers. 
Another is the Aluminum Company of | 
America which has moved into the area | 


the | 


| 
| 


engineering industry which, in that year, 


recently. Some of the individual instal- 


lations are now famous in their own | 
right. The Kingston generating station, 

with a capacity of 1,440 kilowatts, is 
the largest steam-electric generating | 
plant in the world. The Wilson Lock | 
at Shawnee in West Kentucky which | 


Home Match Sales in Million Gross Boxes 


1953 1954 
British 12-8 12-0 
Imports 4:8 5:5 





| 
} 
; 
| 
H 
| 


| Depreciation provisions also increased 


| 


1955 1956 1957 1958 1959 | 
11-7 11-4 11-3 11-1 11-0 | 
5:8 6:2 6:1 6-2 6-2) 


to | 


Rail-Site Advertising 


installa- | ests of Sweden are apparently well 
| placed to keep themselves provided with 
the most effective equipment to meet 


in their home 


generated by hydro-electric 
tions. 

Elsewhere the most important work | 
carried out by TVA is in the control of | foreign competition 


| Association and in the rest of the 
flow of water to cope with. The TVA | world’s markets. 
has built 20 dams at a cost of over 
$184 million all covered by Federal 
appropriations. All this activity has | 
brought industry and stability to what | 
was in many ways a problem area. 
Engineering, chemicals, paper and elec- 


_A Steel Company’s 
State Pension Decision 


| Seventy per cent of the South DuRHAM 

| Steer & Iron Company's 10,000 

| employees are to be contracted out of 
the State Pension scheme. 

All the male members of the com- 
pany’s own pension scheme who are 
earning at least £12 a week are to be 
contracted out and the company will 
arrange for all employees whose earn- 
ings are less than £12 a week to take 
part in the national system. 

All the company’s women employees 
with sufficiently high wages will join 
the State scheme, which is to operate 
from April, 1961. 


A Better Future 
for Braithwaite 


only done a good job, it has made 
regional planning respectable. 


With Decorum 


This rail bridge advertising site, more 
than 100 ft long, carries the direction | 


Recession conditions in the structural 
| steel industry overtook the Great 
Bookham, Surrey, firm of BRAITHWAITE 
& Co. ENaoineers, during the year 
which ended this March. The com- 
| pany’s West Bromwich, Staffordshire, 
and Newport, Monmouthshire, works 
. | began the year fully engaged but as 
os ey er tinsre Reread Comentetion | the then profitable orders were completed 
group in bright scarlet. my wows ‘ : i 
The bridge is at a junction of the Pp ae Rey 9S: SS: ae 
Great North Road in Doncaster. contracts, someimes at uneconomic 
prices, in order to keep the labour force 

together. 
The financial effect was that the 
: . second half of the year severely cut 
by Swedish Firms down the profit accumulated earlier. 
The current quarterly review of the ;| The order book is now being built up 
Swedish bank, SKANDINAVISKA BANKEN, | again and Mr. J. H. Humphryes, the 
reporting on Swedish company accounts | chairman, anticipates that the pro- 
for 1959, records a recovery later in the | duction capacity of both West Brom- 
year. While overall turnover for the | wich and Newport will be fully stretched. 
larger Swedish companies improved over With REED AND MAa.ik Limited, 
1958 by about 6:5 per cent, iron and | Braithwaite have been jointly awarded 
steel did very much better (12 per cent) | the contract for the prestressed concrete 
and the engineering industry, excluding | Tasman Bridge, at Hobart, Tasmania. 
increased turnover by | The contract price is £34 million and the 
10 per cent. bridge is expected to take about four 
The Bank’s survey of a hundred firms, | years to build. Another bridge, also 
with a total labour force of 270,000, on Braithwaite deep foundations and of 
included only 18 whose sales fell during | prestressed contract is being under- 





Recovery in Activity 


| the year. Five of these were in ship- | taken with J. & G. Murpuy (Cork) 
building. | Limited, at Youghal, in Southern 
The previous year, as in some other | Ireland. 


industrialised Western countries, had | For the reasons given by the chairman 
been one of declining turnover and the | the group profit for the year before 
recovery shown by the Bank report | tax fell from £104,922 in the previous 
| evidently occurred late in 1959. The | year to £49,006. 
general decline of 1958 had missed the | 
Pec qeoert pens eg ome Print Plant Makers 
step up its turnover by . * 

| cent, slightly more than in last year. | Merging With Printers 

After increasing by between 7 and 9 | Merger negotiations are being conducted 
per cent in 1956 and 1957, gross profits | between the privately owned printing 
in 1958 fell back by 2 per cent. Last | firm McCorQuopaLe and the industrial 
| year they recovered and increased by | group Lamson INDUSTRIES, who produce 
just over 10 per cent. The result has | office stationery, office machinery com- 
been an increase of almost 30 per cent | ponents, printing industry equipment 
in the allocation to investment funds. | and general engineering products. 

McCorquodale’s, who also control 
SPOTTISWOODE BALLANTYNE & Com- 
pany, have large printing contracts 
with Government departments and 
with financial institutions. 


sharply during the year. 

Due to changes in the Swedish 
Government’s policy there was a sudden 
increase in the cash assets held by com- 
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Automatic Test on Mass Produced Switch 


tas TO 
fhe evolution of large scale 


production plant has brought 
with it a need for automatic 
testing. A device for testing 
domestic switches makes use 
of cold cathode triodes. 


Ww™ the development and increasing use of 

machines which produce articles in very 
large quantities, and of large flow-line production 
plants, a demand has arisen for reliable apparatus 
which will check the performance, measure, 
count and generally exercise a control over these 
machines or plants. In the past, such control 
equipment has usually embodied mechanical 
relays which have certain limitations especially 
when used where dust and vibration are present, 
and also where fast operating speeds are required, 
or operation is infrequent. These limitations 
do not apply to static control equipment. 

The General Electric Company has developed 
a range of static control equipment which makes 
use of cold cathode triodes, magnetic amplifiers 
and transistors, either separately or in combina- 
tion. 

A typical application of such equipment using 
cold cathode triodes, is that employed at the 
company’s Witton Works. The complete unit 
is shown in Fig. 1. It is a jig, designed and 
developed by GEC, for individually testing 
Clipper switches, the latest additions to their 
Mutac range of domestic switchgear. Having 
no heated filaments, the triodes used in the unit 
have a life in excess of 10,000 hours and their 
use in place of thermionic valves and mechanical 
relays ensures that the equipment will function 
accurately for very long periods with a minimum 
of maintenance. 


FOUR TESTS 


The device is capable of performing four 
separate tests on every switch to prove that: 
(1) the circuit is made with the switch in the 
closed position, (2) the switch does not break 
the circuit too early in its travel, (3) the switch 
does break circuit, and (4) the switch will remake 
the circuit, and the dolly will return to the 
“on ”’ position by itself from the point of break. 

The switches are tested at normal voltage 
at 20 per cent over-current, at a rate of approxi- 
mately one a second. Faulty switches are 
sorted and distributed to four separate bins and 
automatically counted. Satisfactory switches 


Fig. 1 GEC’s automatic test- 
ing jig for domestic switches. 
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are fed to a box in front of the machine. Logic 
circuits incorporating cold cathode discharge 
tubes are used for detecting the various types of 
fault and for initiating the sorting movements, 
which are then carried out by a pneumatically 
operated mechanism. 

Among the problems of design, there were 
two which presented great difficulty. The 
first was that the point at which the switch 
should break circuit had to be more than 3° from 
the “ at rest’ position of the switch dolly when 
“on.” As the dolly rest position was a variable 
quantity, because of manufacturing tolerances, 
this required that the datum point for the 3° 
measurement had to be automatically adjusted 
for each switch. The second problem arose in 
the test for re-making from the point of break. 
This necessitated reversal of the movement of 
the dolly drive mechanism with negligible 
overtravel. 


MECHANICAL SYSTEM 


Figs. 2 and 3 illustrate the mechanical and 
pneumatic systems adopted in the jig. In Fig. 2, 
the pivoted lever A takes up a position deter- 
mined by the switch dolly. The main driving 
lever B is moved anti-clockwise, pivoting about 
the fulcrum F,. Link C is thus moved to the 
left and by the wedge action, locks lever A 
relative to the main lever. The whole then 
rotates anti-clockwise about F, operating the 
switch. The travel of the switch dolly is 
measured as the movement of platform D from 
a fixed point. To ensure positive locking of 
the lever A, the platform movement is restrained 
by a spring. 

In Fig. 3 the switch on test is operated by a 
lever system driven by a double-acting air 
cylinder X. To ensure precise position control, 
the movement of the air cylinder is controlled 
by a hydraulic piston Y, which forces oil around 
a closed circuit via a variable valve. A large 
ratio of movement is obtained by the use of a 
ramp, E, and roller, and by the length of the arm 
B which pivots around fulcrum F,. Current 
is fed to the switch under test by means of two 
electrodes carried on a flap G, pivoting around 
F., which is operated by the air cylinder H. 
After test, the switch is ejected and falls into 
chute J. 

Situated along the length of this chute are 
four trap doors operated by air cylinders K 
(the last one is shown open). If a switch is 
faulty the appropriate trap door is opened by a 


Fig. 2. The mechanism operat- 
ing the switch dolly under test. 
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signal from the electronic circuit, and the switch 
falls through into the reject bin L. Beneath 
each trap door is a pivoted platform M, which is 
struck by the falling switch which then operates 
a microswitch N, to provide a resetting signal to 
the air cylinder. A switch which is satisfactory 
passes unimpeded throughout the length of the 
chute to a bin O. Other microswitches detect 
flap position. 


LOADING 


The switches are loaded by the operator 
into a channel type magazine, from which they 
are fed by a weight and pulley system into the 
testing position in the jig. Once loaded, the 
jig continues to test, without further attention, 
until the magazine, which holds 32 switches, is 
empty. A further batch of switches can be 
loaded into the magazine while the previous 
batch is being tested. 

The basic element in the static switching 
equipment used to apply the four sequential 
tests to the Clipper switches, and to sort the 
failures into the appropriate bins, is the cold 
cathode triode tube. This is a small discharge 
tube containing a neon-argon mixture at low 
pressure and it has three electrodes: anode, 
cathode and trigger. 

A positive voltage applied to the trigger with 
respect to the cathode causes a glow discharge 
between them, which initiates, in the presence 
of a positive anode to cathode potential, a glow 
discharge between anode and cathode. This 
discharge will continue in the absence of any 
potential on the trigger electrode until the anode 
volts are considerably reduced. 

The method of using the tubes in this applica- 
tion is that of voltage transfer. In this system 
it is arranged, by means of rectifier gating 
circuits, that the presence or absence of signals 
on intermediate tubes controls the passage of 
signals through the circuit. 


CIRCUIT 


A basic circuit is used in which groups of 
tubes are made mutually self extinguishing by 
the use of a common anode resistor with capaci- 
tor, and a series resistor in parallel with the 
cathode resistor. This means that only one 
tube in any one group can fire at a time. If 
another tube in the same group is triggered into 
conducting, then any other tube which was 
formerly conducting in that group is automatic- 
ally extinguished. 


Fig. 3 The pneumatic circuit 
for the automatic testing jig. 
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(Left) The horizontal bor- 
ing machine nearing com- 
pletion at the Wednesfield 
factory of Villiers (Tool 
Developments). 
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(Right) The borer in- 
stalled at the Welwyn 
Garden City factory of 
F. E. Weatherill Limited 
where its function is 
to bore the steel side 
members of mechanical 
shovels. 


Machine Tool Transformation 


It took just fourteen weeks for Villiers (Tool 
Developments) Limited at their Wednesfield 
factory to convert a 60-year-old horizontal 
planer into the modern precision horizontal 
borer shown in the accompanying illustrations. 
The renovated machine incorporates Villiers 
unit heads, hydraulic equipment and electronic 
control apparatus. 

The machine was designed and produced for 
F. E. Weatherill Limited, of Welwyn Garden 
City, Hertfordshire, to bore the steel side members 
of their various types of mobile mechanical 
shovels. 

Conversion of an old planer was decided upon 
because it was felt that the originally intended 
stress-relieved, mild-steel table and bed would 
have a tendency to lose machining accuracy 
through possible distortion. 

The table traverse is now powered by a 3 h.p., 
two-speed electric motor, through a belt drive 


to a reduction gearbox; the box being mounted 
on to the base at the rear of the machine, with 
the output drive coupled to the original lead 
screw. The reduction gearbox is designed to 
give a fast or slow table traverse and is operated 
by a push-button control. 

The right and left hand columns are stress- 
relieved mild-steel fabrications, bolted and 
dowelled in position. Mounted on to these 
columns is a left hand and right hand cast-iron 
V-slide. These carry fine adjustment cross 
slides on to which are mounted boring quills, 
each complete unit being suitably counter- 
balanced. The vertical motion of each unit is 
carried out independently through a lead screw 
driven by a 7h.p. electric motor mounted on a 
rigidly constructed tie bracket. 

The work ends of the quills are driven by two 
ISh.p. electric motors, the horizontal feed 
traverse of the quills being hydraulically con- 








trolled using two cylinders, both of which give 
an 18 in stroke of constant feed required for this 
type of machine. 

Alignment of the boring quills is obtained by 
a specially designed telescope mounted in the 
left-hand quill casting, and target pick-ups 
mounted in the left and right hand quill castings 
in idential positions. Callibrated scales are 
positioned along the bed and on the vertical 
columns for quick setting in the horizontal 
positions. 

The machine is designed for boring holes from 
2in to 9in in diameter to a depth of 18 in for 
both quills. The table will travel 15 ft and will 
bore, for example, a pair of 2 in diameter holes 
at 14ft 10 in centres in the horizontal plane 
from both sides. The quills have a vertical 
travel of 6ft 6in and will bore, say, a pair of 
2 in diameter holes at 6 ft 4 in centres in the verti- 
cal plane from both sides. 





Experimental Forge Furnace 


A fully instrumented forge furnace was recently 
completed in the Energy Section of tte British 
Iron and Steel Research Association at Battersea, 
London. 

The furnace will be used to investigate the 
thermal efficiencies attainable in batch-type 
heating processes. It is designed so that the 
material of construction can be varied, as can 
the heating schedule, type of fuel and furnace 
load, re-circulation and waste heat recovery 
techniques. 

The heat capacity of the chamber can be 
altered by the provision of two alternative 
roofs, one of fire brick and the other of high 
temperature insulating brick. Oil or gas firing 
is provided by means of three burners firing 
tangentially above the ingot and two below. 
The effects of convection and radiant heating 
can be studied. 

Comprehensive instrumentation allows calcu- 
lation of complete heat balances at short 
intervals throughout the heating cycles. The 
furnace temperature is measured by means of 
platinum/platinum rhodium thermocouples, and 
is indicated and recorded on a Honeywell 
ElectroniK recorder-controller. Integral in the 
instrument is a pneumatic control unit which 
proportions a control signal between 3 and 
15 lb per sq. in. The output from this primary 
controller is applied to the set points of the gas, 
air and oil-flow controllers. The oil flow is 
measured by means of a transmitting Rotameter 
and the flow controlled by a diaphragm valve. 





Gas and air flows are measured by orifice plates 
and the pressure drop transmitted by a differ- 
ential converter to the flow controllers, which 
operate butterfly valves in the pipelines. 





BISRA’S new forge furnace at Battersea. 


The primary temperature controller is pro- 
grammed to give the required heating schedules, 
the desired preset fuel-air ratio being auto- 
matically maintained by the secondary flow 
controllers. 

Over 80 thermocouples are embedded in the 
furnace walls and 12 are to be found within the 
three ton ingot. These, together with further 
thermocouples in the furnace chamber, flues, 
air ducts, recuperator and stack will be used to 
calculate the distribution of ‘heat during opera- 
tion. All these thermocouple readings are 
continuously recorded on four Honeywell 12 
point strip chart recorders, in conjunction with 
switch gear. A digitising system is applied to 
two of the temperature recorders so that the bulk 
of the information is recorded on punched tape 
to facilitate direct calculation using a Pegasus 
computer. 

In order to minimise the leakage of cold air 
into the furnace chamber, a pneumatic butterfly 
valve is fitted in the stack and the pressure held 
close to a set point by means of a Honeywell 
pressure controller. The pressure is recorded 
continuously on an Evershed and Vignoles 
electric pressure recorder. 

The flue gases are continuously analysed. A 
Cambridge katharamoter with a Honeyweil 
strip chart recorder and an Infra-Red Develop- 
ment Company infra-red analyser are used to 
estimate carbon dioxide content while a Kent 
paramagnetic analyser measures the oxygen 
content of the flue gases. 











WOKE 


: 388 
Operation and Maintenance 


16 September 1960 ENGINEERING 





Vertical Boilers Explode Due to Unexplained Cracks 


There is no complete explanation as yet why a 
number of post-war vertical cross-tube boilers 
have exploded in recent years. The explosions 
have resulted from the development of a crack 
close to the main longitudinal seam, but the 
origin of the crack is not known. 

In 1955 two vertical boilers exploded; three 
people were killed and 11 injured. In December, 
1959, another explosion took place—just as 
violently, but not causing injury. An account 
of this explosion and the subsequent testing of 
similar boilers is given in Vulcan, the journal 
of the Vulcan Boiler and General Insurance 
Company. The boiler that exploded in 1959 was 
of the standard vertical cross-tube type, made 
in 1950 for a safe working pressure of 100 1b 
per sq. in. A drawing of the boiler is shown 
alongside. The shell was in one plate # in thick, 
with a double riveted lap longitudinal seam. 
At a thorough examination on 29 July, 1959, 
only minor defects were found. These were 
wasting on the ashplate and uptake, both 
vs to | in deep and were to be expected in this 
type of boiler after a few years’ service. 

The boiler was mounted on a travelling 
crane and on the day of the explosion had been 
working in an open yard in the normal way. 
Fortunately the crane driver had left the crane 
at the time the explosion took place. Subsequent 
examination showed that the shell plate failed 
at the longitudinal seam at the overlap in line 
with the inner lap edge, and tore along the 
foundation and crown seams. The force of the 
explosion projected the boiler about 75 ft 
when it struck a coal truck and building before 
coming to rest. There is little doubt that this 
sequence of events was caused by a similar failure 
to that causing the 1955 explosions, namely, 
fracture of the shell plating starting from the 
inner surface adjacent to the inner lap edge of 
the longitudinal seam. This fracture had 
penetrated the plate to very near the full thick- 
ness in places and ran for almost the full length 
of the plate. 

The only practical way to detect this type of 
fault (apart from ultrasonic testing) has proved 
to be by drill tests from the outside of the boiler, 
with the centre of the hole in line with the inner 
lap edge. The position is indicated in the draw- 
ing. If no fracture can be seen then a magnetic 


flaw detector can be applied; use of a permanent 
magnet and magnetic ink reveals very fine 
cracks as clear black lines. Since the fractures 
on the exploded boilers ran for the full length 
of seam and the greatest depth covered the 
centre of the length, it is considered that three test 
holes—one near the top, one near the bottom, and 
one in the middle—should reveal any fracture. 

Following the third explosion, Vulcan 
examined a number of other vertical boilers 
working under similar conditions to the boilers 
which exploded, that is, on cranes in the open. 
Within a few weeks a boiler was found in which 
a very fine crack had penetrated slightly over 
half way through the steel plate. It was a 
stationary boiler, made in 1955. Drill tests of 
the longitudinal seams of all vertical boilers 
which have been in service three years or more 
is now advised. Serious craking has, in fact, 
been found in a further number of boilers, drill- 
tested by the Vulcan Company. 

The first line of inquiry as to the actual cause 
of the cracking springs from the familiar fact 
that internal pressure on a cylindrical shell 
with a lap-riveted seam produces bending 
stresses in addition to the normal hoop stress, 
as the plates, in tending to form a true circle, 
are prevented from doing so by the overlap. 
Bending occurs at the lap edge of the seams. 
Consequently, a high stress is set up in this 
region, fluctuating with the working pressure of 
the boiler. The boiler water conditions tend to 
encourage corrosion and a form of stress cor- 
rosion takes place, manifesting itself in the form 
of wide or narrow grooving. 

The grooving, progressing slowly over the 
years, can usually be detected in its early stages 
by normal inspection, and action can be taken 
before it reaches serious proportions. Because 
of this it has caused few explosions. 

The same theory may be considered in con- 
nection with the recent crack defects that have 
come to light. 

But although a few such defects may have 
commenced as a normal groove and developed 
into fine cracks, many appear to be purely and 
simply fine cracks starting from the inner surface 
at the lap edge of the seam. And the further 
question arises as to why it should be post-war 
boilers that should be the chief sufferers. 
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(6399 4) 
The general construction of the vertical boiler 
which exploded in 1959. 








Test Hole Drill from 
Outside of xcs 
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6399 1.) 
Test holes should be drilled from the outside of 
the boiler, with the centre of the hole in line with 
the inner lap edge. 
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Photograph of a plate section showing crack 
found by drill test. 





The Biggest Pressure Vessel Test So Far 


Examining pressure vessels is a routine operation 
for Lloyd’s Register of Shipping. However, the 
nuclear power stations present a challenge 
outside the normal routine. The pressure vessel 
at Berkeley, for example, was tested to 211 Ib per 
sq. in, and it is almost certain that this was 
the first time that a vessel of such great volume 
has been tested to so high a pressure. The 
Berkeley vessel is a cylinder 50 ft in diameter 


and 80 ft high, with a domed top and base. It 
has been calculated that the explosive power 
contained at full test pressure was equivalent to 
about 1} tons of TNT. 

The test was run by a committee composed of 
representatives of the builders, the purchasers, 
and Lloyd’s Register. It was regarded as a 
hazardous operation and a security scheme and 
special safety precautions were adopted. As 
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----=- Planned Course of Test ——— Actual Course of Test 


described in JO0A1, No. 5, there were three main 
stages in the test. First, the vessel was to be 
pressurised to 2111b per sq. in. Second, 
pressure was to be reduced to 152 Ib per sq. in 
to allow an air/Tepol test to be carried out. 
Third, pressure was to be reduced to 137-5 Ib 
per sq. in and 125 Ib per sq. in for the application 
of bending moments to selected gas inlet and 
outlet ducts. During the pressurisation, stress 
measurements were obtained from 444 resistance 
strain gauges inside and outside the shell, placed 
by the Society’s surveyors. The builders were 
responsible for linear measurements showing 
overall movements of the vessel during the test. 

During the week prior to the test, a dummy run 
was made to 70 Ib per sq. in to check instruments 
and to make sure there were no obvious leaks. 
A few days before the test started, gas and 
electric heaters were placed inside the vessel 
and in the external annulus. Strict control of 
temperature was important for the satisfactory 
operation of the strain gauges; and, also, the 
risk of brittle fracture during the test had to be 
eliminated. Just before the test the internal 
heaters were removed, but the external ones 
remained throughout. The average temperature 
of the shell remained at 85 to 90° F._ Inflow air 
temperature was controlled by after-coolers. 

The first stage of the full pneumatic test was 
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to raise the pressure to 70 Ib per sq. in and then 
depressurise, so that all strain gauges could be 
initially strain-cycled. At this point full security 
measures came into force. Site gates were 
guarded and the site patrolled so that the 
restricted area was kept clear of people not 
actively concerned with the tests. During the 
danger periods—when the reactor vessel pressure 
was being raised—no one entered or left the 
reactor building. An alarm system of klaxons, 
bells, and whistles was set up. 

Pressurising was begun on a Saturday. By 
noon the 70lb per sq. in mark was reached. 
At 3 p.m. 105 Ib per sq. in was reached and this 
was held for half an hour, while strain gauge 
readings were taken, and then reduced by 15 lb 
per sq. in while a visual inspection was made 
of the vessel shell. 

Before the test was commenced about 550 
selected areas of the shell had been coated with 
plumber’s resin. Any local yielding would be 
shown up by cracking of the resin and, if it 
developed further, by flaking. 

As is shown in the graph, the pressure was then 
raised in further increments until the peak of 
211 Ib per sq. in was reached at noon on Sunday. 
In addition to the repeated strain gauge and visual 
inspection checks, a surveyor kept a constant 
watch on about 6 of the most important strain 
gauges for the whole of the period during which 
pressure was raised from 175 to 211 Ib per sq. in. 

When the final strain gauge readings had been 
taken, the pressure was lowered to 152 1b per 
sq. in and air/Tepol, or “soapy water,’ leak 
tests were carried out. This was desirable because 
it had not been possible to make radiographic 
examination of some welded parts of the vessel 
during construction. 

Then followed the bending moment tests and 
vessel displacement readings. At 137-5 lb per 
sq. in a bending moment of 72-7 tons-ft was 
applied to a gas outlet duct and a bending 
moment of 106-6 tons-ft to a gas inlet duct. 
At 125 lb per sq. in, the same ducts were sub- 
jected to emergency bending moments of 139-5 
tons-ft and 209-6 tons-ft respectively. These 
tests were intended to simulate movements that 
might result from pressures obtained in the 
ducts during service. 

This concluded the pneumatic test. No yield 
was detected by visual inspection of the areas 
treated with plumber’s resin. No areas of high 
local stress were found, and no leaks were 
discovered in the air/Tepol leak test. A vacuum 
test was carried out afterwards, and the result 
was satisfactory. The vessel was therefore 
passed as suitable for the design pressure of 
137-5 lb per sq. in at the design temperature of 
340° C. 

A few months after, the first reactor vessel at 
Bradwell was tested. This is spherical, with a 
mean diameter of 66 ft 9 in, and was successfully 
tested to 260 Ib per sq. in. The second reactors 
at the two stations have now also been success- 
fully tested. 


Air Flow in 
Fruit Cold Stores 


The importance of careful control of the air 
distribution in cold stores was emphasised by 
Dr. J. C. Fidler in a paper, “* The Construction 
of Cold Stores for Fresh Fruit and Vegetables,” 
read before the Institute of Refrigeration recently. 
For the successful storage of fresh fruit and 
vegetables it is universally agreed that forced 
circulation of the cooling air is necessary. The 
stored produce is continually producing heat 
and this has to be removed by the circulating air, 
to be given up to the surfaces of a refrigerant- 
cooled heat exchanger. 

The amount: of air circulating is important: 
too much is expensive in fan power, too little 
will lead to excessive temperatures in the produce. 
What is the optimum rate? The illustration 
shows the effect of air velocity on heat transfer 
from apples in bushel boxes. In a store at a 
steady temperature, and the fruit giving off heat 
at about 40 Btu per ton per hour, the necessary 
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heat exchange may be effected by 40 changes of 
air per hour, and only about 0-5° F temperature 
difference between the produce and air. 

Dr. Fidler, who is at the Ditton Laboratory, 
Maidstone, of the Agricultural Research Council, 
pointed out that fans may with advantage be 
fitted with two-speed motors, operating at full 
speed when the refrigerating plant is running, 
and at half speed when the plant is “ off.” This 
will effect a saving in power; it will also reduce 
heat input to the store and increase the store 
humidity. 

Where the fans are operating continuously 
at full speed, the power requirements of the fans 
have been observed to be 65 per cent of the total 
supplied to the plant. 

It helps if the fans are reversible, although the 
air distribution system is seldom equally efficient 
in both directions. The main benefit of reversible 
fans is when first cooling down the produce— 
temperature gradients may be evened out by 
periodically reversing air flow. Once the cooling 
down is over, there is no great advantage in 
reversing the fans if the arrangements for 
distributing the air are good. 

Although for many years the centrally-sited 
cooler unit has provided an economic and 
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Rates of heat transfer from apples in lined and 
unlined bushel orchard boxes. 


efficient solution to the problem of uniform air 
distribution in stores of up to 8,000 cu. ft capacity, 
changes in produce handling and loading 
methods now make it desirable to locate the 
cooler unit against one wall of the store. This 
avoids undue manoeuvring and the need to 
stow evenly around a central obstruction. But 
location of the unit against one wall brings in 
a problem of air distribution. Steps must be 
taken to avoid large gaps and gangways in the 
stow, to prevent the creation of easy by-pass 
routes for the airflow. 

Experience gained from work at Ditton 

has shown that the only satisfactory way of 
obtaining the uniformity desired is by the use of 
roof air ducts which deliver air to the stack, 
and with a floor suction plenum from which air 
is drawn and passed over the cooler. The roof 
air delivery ducts must be carefully designed to 
ensure a uniform distribution of air, and the 
entry to the base of the cooler unit must be of 
adequate area to prevent restriction of air flow 
and reduction of fan performance. When the 
air distribution is bad, fruit from the higher 
temperature zone will be in a more advanced 
state and possibly have a greater weight loss. 
_ Flow distribution over the cooler unit is as 
important as flow distribution in the store itself. 
In a cooler cited by Dr. Fidler, the fitting of a 
suitable air deflector and the blocking of the 
free space at the sides of the unit increased the 
cooling performance by 58 per cent. 


Operation and Maintenance 








Stopping Jets 
with Nylon Nets 


Nylon nets to stop jet fighters after they have 
touched down are being installed at 25 French 
Air Force bases. In a recent demonstration 
before a group of NATO officers a Mystére IV 
weighing 7 tons and travelling at 120 knots was 
brought to a halt in 140 metres after it had itself 
brought the arresting barrier into play. The 
deceleration felt by the pilot is said to be less 
than 2g. 

The equipment is manufactured by Rolba in 
conjunction with Aerazur and Aster. It is made 
up of 28 nets of flat nylon straps that form a 
barrier 45 metres wide and 4-10 metres high. 
The brake system, which operates between 
2,000 and 12,000 kg, is adjustable from the control 
tower. Weighing a total of 7 tons, the equip- 
ment can be put back in operation 30 minutes 
after its first operation. 


Non-Scheduled Flights 
Cut at London Airport 


Growing density of scheduled flights at London 
Airport has lead to further curtailment of its 
use for non-regular flights. Permission for such 
flights will now only be granted in exceptional 
cases, when air traffic conditions permit. Single- 
engined aircraft or recreational flights need not 
apply. 

Permission for non-scheduuled aircraft to use 
the north terminal aprons between 6 and I1 a.m., 
and 3 and 7 p.m. will be withheld from | May 
to 30 September, and will only be granted outside 
these hours if air traffic conditions permit. 
More severe restrictions will be in force at 
holiday periods. 


Hand Lubrication of 
High-Speed Testing Track 


The high speed track at Pendine, South Wales, 
has presented certain lubrication problems. It 
belongs to the War Office’s Proof and Experi- 
mental Establishment and its parallel rails carry 
test vehicles at speeds up to 4,000 ft per second. 
The vehicles run over the 1,000 yard long preci- 
sion rails on plain metal bearing surfaces. 

The whole length of the rails is now treated 
by hand with a dry film lubricant produced by 
Acheson Colloids Limited. At first, however, a 
machine was built to brush the rails and apply 
the lubricant mechanically. But the flow of 
lubricant could not be sufficiently controlled. 
Excessive coating of the rail bull head then 
occurred, with consequent wastage. 

At present, the machine is being used for 
brushing the rail and the lubricant is applied by 
hand pads. A maximum thickness of coating 
of 0-002 in is obtained in this way. The two 
lengths of rail can be treated in about 24 hours, 
drying taking about 10 minutes. Provided the 
surface is not damaged, the coating has a fairly 
good resistance to weathering. 


Six Litres of 
Uitrasonic Cleaning 


The 500 W ultrasonic cleaning unit developed by 
Mullard Equipment Limited, with a tank measur- 
ing 10 by 8 by 6in inside, has a capacity of 
over 6 litres. It can be used as a general purpose 
cleaning unit. Rocket manufacturers have 
ordered several for processing gyro mechanisms 
and hydraulic control gear. Other possible 
applications include the cleaning of surgical 
instruments, transistor components, diesel fuel 
injectors, tools, instrument mechanisms, or 
jewellery. : 

Ultrasonic power is supplied by a separate 
bench-mounted generator. The total energy is 
distributed between twelve 40 kc/s transducers 
ork completely cover the base of the cleaning - 
ta 


Rounded surfaces of the transducers and 
the corners of the tank prevent the accumulation 
of dirt. Any normal cleaning agent can be used. 
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On the Shelf 


By Frank H. Smith 


HERE seems to be little chance of the cataract 

of report literature drying up. The Society 
of Automotive Engineers has sent an invitation 
out for papers for their Spring 1961 SAE 
National Aeronautic Meeting in New York. 
It was too late if they received the script after 
29 August.) In case anybody should be biting 
the end of his pencil wondering what to write 
about they offer 31 subject suggestions and a 
thirty-second which is rather loosely given as 
“ other topics.” I do not know how long I have 
been agitating for a week of prayer for the 
suppression of report writing but I waded through 
the entire stock of “On the Shelf” the other 
night to find what I’ve said and when I said it. 
As far as I can see, my first effort was when 
I quoted a UNESCO Bulletin on 3 January, 1958, 
and supported its plea for a reduction in the 
number of conferences. On 31 July last, 
The Observer in its feature Table Talk had two 
long paragraphs which I wish I could reproduce 
in full but the gist is that the real value of con- 
ferences is round the table where the drinks are, 
or in the pub nearby. It finishes: “ There is 
now a move to introduce a new kind of scien- 
tific conference. There would be no formal 
proceedings at all—except perhaps for a brief 
opening and closing session. There would be 
large numbers of bars, comfortable chairs, 
cafés and quiet corners. . . . The weary inter- 
preters struggling with jargon could go and swim 
in the lake instead. The libraries would be 
spared the vast expense of buying volumes of 
conference proceedings because there would be 
nothing to publish. Instead—it is confidently 
predicted—there would be an exchange of 
scientific information and cementing of pro- 
fessional relationships on an unprecedented 
scale.” 

In the European Edition of the Journal of 
Commerce (US) | read of a Mr. Joseph Verbee- 
men who has invented a revolutionary beer-tap. 
Its virtue is that it can be dismantled for cleaning 
by turning a single screw. Dirty taps, it seems, 
often cause sour beer. Mr. Verbeemen has 
already invented a bar refrigerator coil that 
keeps all the beer in Belgium at a steady 5° C 
and he is now well on the way to producing a 
motorised cork extractor. It seems to me that 
Mr. Verbeemen has some sort of complex but 
he certainly uses his brain to better effect than 
the Nobels of this world. 

Heywood and Company (Carlton House, 
Great Queen Street, London, WC2) announce 
a new quarterly, Cryogenics, at £5 a year. If 
you don't know what cryogenics are there’s no 
point in my telling you. The subject leaves 
me cold. 

BP (Britannic House, Finsbury Circus, London, 
EC2) do an attractive booklet describing their 
research centre at Sunbury-on-Thames. It is 
called “ B.P. Research Centre” and might help 
lads to make up their minds what to do with a 
B.Sc. The lab. man’s overalls obviously have 
been detergentised. With this came the 1959 
“ Statistical Review of the World Oil Industry ” 
which I have mentioned in previous years as 
a subject for aperitif-time conversation. 

Heffer’s (of Cambridge) have a hefty 178 page 
catalogue 726 on “ Secondhand and Antiquarian 
Books.” I do not think one single subject- 
heading will interest any of you (music, philo- 
sophy, archaeology) but I just mention it to 
show that some people put my mind on a higher 
level than some of you think. 

Now here’s a bit of confusion. The latest 
batch of Interscience leaflets from 250 Fifth 
Avenue, New York | (88-90 Chancery Lane, 
London, WC2) includes “ High Speed Testing.” 
Now is this testing at high speed or is it testing 
for high speed? The contents list doesn’t help 
an awful lot, either Perhaps there’s no difference 
and I’m being dumb as usual. 
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Protected and Preserved 


Packaging. By WALTER F. FRIEDMAN 
and Jerome J. Kipnees. Wiley, New York; 
Chapman and Hall, London. (92s) 


At last a book on packaging has appeared which 
can be read and understood by any competent 
technologist. It will appeal to a very wide range 
of people—works managers, transport managers, 
production engineers, buyers and sales people— 
who have responsibility for the packaging func- 
tion in their firms. 

The book discusses in simple language some 
of the main types of container that are available, 
what their strengths and weaknesses are and 
what each can reasonably be expected to do. 
There is sufficient detail and figures to assist the 
buyer in drawing up his specifications but never 
so much that the book degenerates into a glorified 
catalogue. Facts and figures are, where possible, 
condensed into tables and histograms, and sources 
of further information are included in the 
bibliography, which is extensive, as befits a book 
which has as one of its aims to become a work 
of reference. 

The auxiliary functions of closing, sealing and 
labelling are discussed and there are good 
accounts of the many mechanical aids available. 
Throughout, the book is well illustrated by 
photographs and clear line diagrams and the 
authors have managed to explain the language of 
packaging and yet retain many of the trade terms. 
Readers in this country may need to make 
appropriate conversions, for example, basis 
weights of paper are given as “ Ib/3,000 sq. ft,” 
that is 500 sheets 24in by 36in, whereas the 
** Ib/D.C. 480s ”’ used in this country is equivalent 
to 2,000 sq. ft. 

In producing this volume the authors have set 
themselves a very large task. Industrial packag- 
ing is surely almost as wide as industry itself 
and it is perhaps not surprising that there are 
some serious omissions. Corrosion is mentioned, 
according to the index, on only three pages, two 
of which contain passing references to corrosion 
of steel strapping. Surely one of the most 
important functions in the packaging of many 
metallic articles is the provision of protection 
against corrosion in transit and storage. Indeed 
the whole system of packaging for the armed 
forces in the United Kingdom is based on the 
protection which the package affords against 
corrosion, and the problem is of equal import- 


ance in America, where climatic conditions are 
often severe. 

Similarly there is no discussion of shelf-life 
problems, which stand in the same relation to 
foodstuffs as corrosion does to engineering pro- 
ducts. Since the preface defines industrial 
packaging as “the function fundamentally 
concerned with the economical preparation and 
protection of merchandise for shipment and dis- 
tribution,” it is difficult to see how discussion of 
the problems arising from the climatic hazards 
can be omitted justifiably. 

Having made decision to omit discussion of 
corrosion and shelf-life, it is logical that plastics 
and glass containers should be dismissed in 
about a dozen pages compared with 150 for 
paper and board and 60 for wooden boxes and 
crates. After all plastics and glass have the 
merit of providing protection against climatic 
hazards. Again, it is in the field of plastics that 
some of the most rapid progress in packaging 
techniques has been made. They are no longer 
in the novelty class and should surely find a 
place in any textbook on packaging. Much of 
the basic information about the properties of 
plastics and cellulose film is contained in original 
papers and monographs, which are not read by 
the men responsible for packaging in industry. 

The book is one of a series being published by 
John Wiley and Sons, Incorporated dealing with 
all aspects of packaging and materials handling. 
A companion volume, entitled Package Design 
Engineering by K. Brown has already appeared 
and was reviewed in ENGINEERING last 3 June). 
It is to be hoped that before too long another, 
dealing with some of the omissions of the present 
volume, will be published. In particular there 
is need for a book on the consumer aspects of 
packaging such as, for example, sales appeal, 
visual merchandising and the correct use and 
interpretation of market research data. 

To sum up, Friedman and Kipnees have made 
a most useful contribution to packaging litera- 
ture. There has been a great need for a textbook 
to serve as basic reading for the educational 
courses now being organised in this country and 
in America. The present volume is the nearest 
approach yet made to such a book. What it 
does, it does well. Its omissions are under- 
standable but none the less regrettable. 

C. H. BULMER 





Truck Transport Since the Wheel 


Commercial Road Vehicles. By E. L. CORNWELL. 

Batsford. (30s) 

The commercial road vehicle may appear an 
uninteresting subject to many people, but when 
treated in the manner adopted by E. L. Cornwell 
it becomes as interesting as an historical record 
and as entertaining as a novel. 

Commercial Road Vehicles tells the story of 
passenger and goods vehicles from horse-drawn 
carts through the years until the present time. 
Cornwell touches on several early endeavours to 
transport materials as far back as 5,000 B.c. 
and notes that the wheel was first introduced some 
3,500 years before the Christian era. 

Although it records some interesting early 
historical information concerning horse-drawn 
road vehicles up to an including the stage-coach, 
the book is mainly concerned with self-propelled 
vehicles, and embraces vehicles propelled by 
electricity, steam, oil and petrol. 

As may be gathered from the chapter headings, 
the book is devoted to such topics as the historical 
background, steam road vehicles, petrol road 
vehicles, electric road vehicles, heavy commercial 
manufacture, British light commercial] vehicle 
manufacture, coach work, the modern commer- 
cial vehicle, goods and passenger services 1935 to 
1960, and pattern for the future. 


Although the book is largely historical it also 
contains much technical information, which 
gives the reader a comprehensive outline of the 
engineering development that has taken place in 
bringing the modern road vehicle to its present 
state. 

Descriptions of engines, transmissions and 
many other items are included, but the reader 
will find that the author has treated all aspects 
in such a way as to make easy and enjoyable 
reading. 

The last chapter * Pattern for the Future,” 
goes beyond the present and projects the reader 
into the foreseeable future, and although some 
of the developments discussed, for various 
reasons, may take some time before they are in 
everyday use, nobody who is interested in road 
transport vehicles can afford to ignore these 
possibilities. 

The short history of roads in the opening 
chapter is most interesting and the amount of 
information provided in a relatively small space 
is quite remarkable. The author touches on 
road making, the materials used and the con- 
struction of roads through the ages, and the 
legislative action by various governments to 
establish responsibility for the provision and 
maintenance of roads. He also calls attention 
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to the neglect of roads in Britain following the 
introduction of railways. Although Mr Corn- 
well does not mention it, this neglect has con- 
tinued almost to the present day and has contri- 
buted so much to the large number of accidents 
on the roads. 

Distributed through the book are over sixty 
illustrations of vehicles and about a dozen of 
components and diagrammatic schemes, These 
are excellently reproduced, giving a considerable 
amount of detail, and are of great historical 
interest. 

At the end of chapter three the author mentions 
the restrictions imposed on the British manufac- 
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turer by the British “‘ Construction and Use 
Regulations’ when competing in overseas 
markets. At the present time there are indica- 
tions that the British authorities are prepared to 
change the regulations to reduce this handicap 
wherever possible. 

It is a pity that there is only a passing reference 
to the commercial vehicle being produced by 
Napier just before the First World War. It was 
designed as a commercial vehicle chassis and was 
virtually the forerunner of the light commercial 
vehicle and would have compared very favourably 
with the lightweight vehicles being produced in 
the late nineteen twenties. The type of frame 
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and general specification were very similar if 
allowance is made for the improvements to 
specification which took place with the lapse 
of time, such as electric lighting and starting 
equipment, which had become standard in light 
commercial vehicles by 1930. . 

It is impossible to convey adequately the wide 
interest and scope of this book which has been 
covered so excellently by the author. It can 
only be suggested that many people with a wide 
variety of interests would find both enjoyment 
and information, even if they are not directly 
interested in commercial road vehicles. 

ROLAND R,. BisHop 





Hurricane—Focke-Wulf 190—Typhoon 


Design for Flight: The Kurt Tank Story. By 

HEINz Conrapis. Macdonald. (21s) 

Kurt Tank was one of the German designers who, 
though not so well known as Heinkel, Junker 
and Messerschmitt, nevertheless exercised a pro- 
found influence on German aviation. This book 
is an extremely interesting account of his career. 
It is, I think, fairly remarkable as a record in 
detail of conversations and events so far back— 
a narrative that is perhaps explained by the fact 
that the author was associated with Tank for 
many years. 

His interest in aeronautical engineering was 
aroused by the 1922 gliding trials in the Rhone 
Valley and, although studying for a career in 
electrical engineering, he decided to start with the 
Rohrbach Company; consequently much of the 
book describes his work on the Rohrbach series 
of flying boats and large aircraft. 

Quite early in his career Tank decided that a 
designer must be a pilot and accordingly he 
learnt to fly, taking an aerobatic course, so it is 
not surprising that much of the book deals with 
incidents while he was acting as a pilot. Kurt 
Tank must, in this respect, be almost unique, 
but not everyone would agree that a designer 
could or should be a good test pilot. 

He stayed with Rohrbach until 1929, joined 
Messerschmitt for a short time and finally the 
Focke-Wulf Company in November, 1931. It 
is that part of the book dealing with his work 
with this company, particularly after the Nazis 
came to power in 1933, which will be of extreme 
interest to the aeronautical community in this 
country. 

The rate of growth of the German aircraft 
industry from 1933 to the outbreak of war has 
always seemed remarkable, but from this book 
one can see how the various phases of aero- 
nautical engineering were being extensively deve- 
loped during the entire period between the two 
wars. 

The difficulty of foreseeing future development 
in aviation is illustrated by the statement, attri- 
buted to the Master of Sempill in 1928, that the 
future lay with biplanes and the German Air 
Ministry’s reluctance to consider a fighter aircraft 
proposed by Tank, which was a monoplane, 
shortly afterwards. To some of us in the indus- 
try it was then obvious that further improvements 
in performance could only be achieved by a 
drastic reduction in drag and by 1933 the basic 


design of the machine which became the Hurri- 
cane had been submitted to our Air Ministry by 
the reviewer. 

The chapters headed “ Faster and Faster” 
and “‘ Research versus Production ”’ describe the 
difficulties of a designer, and also emphasise the 
advanced state of knowledge in Germany prior 
to the war. They had given considerable atten- 
tion to flutter and compressibility phenomena, 
this leading to the swept back wing proposed by 
Professor Betz at G6ttingen University. There 
is no doubt that technical progress in Germany 
during this period was extremely rapid and, one 
is inclined to think, more advanced than ours. 

Both the German Air Ministry and the Focke- 
Wulf company considered that the utmost con- 
sideration must be given to high performance, 
and a series of fighter aircraft were produced, 
culminating in the FW.190 which caused such 
concern when it appeared on the Western Front 
in 1941, as it was undoubtedly superior in speed 
and climb to the Spitfire and Hurricane. We 
must, however, recall that the Hurricane, the 
first monoplane fighter delivered to Fighter 
Command, first flew in 1935. 

The FW.190 possessed a number of interesting 
features. Probably the most important change 
was that it was fitted with a large radial air- 
cooled engine of about 1,600 h.p.—a reversion to 
the view that fighters must have air-cooled 
engines, which had given way to the long run of 
liquid-cooled engines, starting with the Rolls- 
Royce Kestrel engine in 1926. 

Another interesting feature of the FW.190 
was the persistent use of synchronised guns, a 
feature long since discarded in Royal Air Force 
fighters and which undoubtedly slowed the rate 
of fire. The great structural strength of the 
Hurricane and Typhoon wings permitted heavy 
gun armament to be mounted outboard of the 
propeller arc. Some of the performance superi- 
ority achieved by the FW.190 in its early months 
was due to the lighter armament and armour 
protection. 

Our answer was the Hawker Typhoon, the 
design of which was submitted to our own 
Air Ministry in the spring of 1937. It centered 
round the new Napier Sabre liquid-cooled sleeve- 
valve engine of approximately 1,900 h.p. and 
was intended to carry much heavier armament 
than the Hurricane, which had then been in 
service for a year or so. Generally, the specifi- 


cation finally issued for the Typhoon must have 
been very similar to that for the FW.190 and it 
is interesting that both entered service at the 
same time. The armament of the Typhoon, 
however, was four 20 mm cannons, whereas the 
FW.190 at that time only carried four 7-9 mm 
guns. It was thus far lighter armed than the 
Spitfire and Hurricane, the former with two 
cannons and four machine guns, and the Hurri- 
cane with four 20 mm cannons. 

The Typhoon was finally employed in the 
ground-attack role and in this capacity was 
more than a match for the FW.190. Later, with 
a 2,400 h.p. Bristol Centaurus air-cooled radial 
engine, and called the Tempest, it achieved a 
top speed approaching 450 m.p.h. 

But it was obvious then that we had reached the 
limit of development with piston engines and 
airscrews but, could we have foreseen that 
within five or six years the speed of 460 to 470 
m.p.h. obtained with the Tempest VI, and 
which was so painstakingly reached, would be 
advanced to 600 m.p.h. by 1946 and to the 730 
m.p.h. of the Hunter in 1951. 

One point which will impress the reader is the 
insistance by Tank that Germany should build 
fighters rather than bombers and one wonders, 
if this had been acted on, whether the war would 
have finished as it did. 

The account of his visits to England after the 
war are interesting, but one must query the 
statement made after a visit to Fairey in which 
he concludes that English drawing-office practice 
left a good deal to the initiative of the men 
building the prototype, whereas in Germany 
everything was drawn out in detail. 

The book also gives an account of his work 
designing aircraft under President Peron in the 
Argentine and then in India, and concludes with 
an appendix giving his reason for the defeat of 
the German Luftwaffe, the first paragraph stating, 
“* The lack of a Combined Services Staff consisting 
of the leaders of science and industry as well as 
of the Service chiefs’, and a most interesting 
chapter detailing the history of all the aircraft 
developed under his direction. 

To the writer the chief thought left after 
reading the book is the tremendous difficulty of 
planning future development in aviation and the 
importance of keeping any such programme as 
flexible as possible. : 

Sir SyDNEY CAMM 





Efficient Fabrication by Courtesy of the Designer 


High Productivity in Heavy Engineering. By 
A. G. THompson. Iliffe. (65s) 

So often today new technical books are only a 
rehash of previous books on the same subject, 
but this criticism is not true of the present pub- 
lication. This book is certainly something 
different. The choice of subjects treated is 
original, and the overall presentation of them is 
also new. All topics are dealt with in a straight- 
forward manner, and anyone with some know- 
ledge of heavy engineering fabrication will find 
the contents easy to read and comprehend. 


The book is not likely to be used as a reference 
book, since it is really an introduction to the 
whole field of high productivity in heavy engi- 
neering. As such it should be of considerable 
value to students, draughtsmen, junior engineers 
and junior managers; it should also be of 
interest and value to shop personnel. Senior 
management and engineering staff will find that 
the book does not go far enough; this is not a 
weakness but rather an inevitable limitation of 
the book. 

The first two chapters comprise a very brief 


introduction to the fundamentals of welding 
fabrication, together with an equally brief, but 
adequate, outline of the principles of layout and 
organisation in a modern fabrication shop. 
The book is concerned with heavy fabrications, 
in both shipbuilding and large pressure-vessel 
construction, although generally the subject 
matter is more often applicable to the former 
than the latter. The chapter relating to accurate- 
fabrication is, for example, more concerned with 
shipbuilding, but it provides a lesson of great 
importance in both applications; the reflections 
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of plate inaccuracies upon weld details and cost 
is well explained. The so-called typical practical 
limits referred to of yin per 10 ft can be mis- 
leading in pressure-vessel construction since 
these tolerances are far stricter than necessary 
for pressure vessels. For example, final toler- 
ances for out of roundness in a pressure vessel 
are generally 0-4 per cent and the tolerance on 
circumference of 0-25 per cent, although other 
dimensions need of course to be more accurately 
maintained. It should also be remembered that 
the accuracies required have not only to be 
balanced against cost but also that the accuracy 
need not be greater than that required to produce 
a finished article which will be satisfactory in 
service. 

The section dealing with metalworking pro- 
cesses is very good, and very well illustrated, the 
only criticism being that the introduction of 
mathematics in connection with plate bend 
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rolls is a little out of place and serves no real 
purpose since it is over simplified. The brief 
chapter on assembly is nicely compiled, and 
although that on welding processes covers only 
the basic fundamentals, it does conform to the 
stated aims of the author in that respect. 

Quality control and inspection are discussed, 
but no reference is made to the necessity to 
analyse this chemical composition of both the 
parent plate material and the weld metal. Also, 
pressure-vessel fabricators would like to see 
reference made to the different inspection 
standards applicable to the different classes of 
vessels. 

Costs are fully considered both from the 
aspect of assessing them and, more important, 
with regard to the way in which these costs can 
be utilised. The discussion of costs is valuable 
since once again it is the fundamentals which are 
explained, and they will apply irrespective of 





New Books 


The Numerical Treatment of Differential Equations. 
By Loruar Co.atz. 3rd Edition. Springer- 
Verlag, Heidelberger Platz 3, Berlin-Wilmersdorf. 
(98 DM) 

The aim of the author has been to provide a summary 

of the general methods of solution, illustrated by 

numerous worked examples. 


Year Book and Coal Trades Directory, 1960. 
38th edition. Jliffe. (40s) 

Com ive coverage of the coal industry, with 
details of organisations, mines, a directory of the 
coal trades, a who’s who of the industry, surveys of 
the US and European mines, statistical tables, a 
buyers’ guide to equipment, and a list of mines and 
quarries regulations with the latest amendments. 


Technical Communication. By Grorce C. HARWELL. 
Macmillan, New York and London. (26s) 

Written primarily with the engineering student in 

mind, this textbook on good writing in letters, 

reports, articles and speeches will be of equal value 

to practising engineers and others-engaged in technical 


The Control of M in the United Kingdom. By 

.— 4 GUENAULT and J. M. Jackson. Longmans. 

Ss 

The authors begin their work with a brief account of 
the of control and of the attitude of various 
sections of the British community towards monopoly, 
and then proceed to a more detailed analysis of the 
1948 Monopolies and Restrictive Practices Act, and 
of a group of reports by the Monpolies Commission. 


Handbook for Chemical Society Authors. Special 
Publication No. 14. Chemical Society, Burlington 
House, London, W1. (21s) 

Although intended for contributors to the Society's 
publications, this is an outline of style and an extended 
guide to nomenclature, according to IUPAC rules and 
symbols, which deserves a wide dissemination in the 
interests of the accurate and intelligible flow of 
information between scientists and technologists. 


An Introduction to the Theory of Aircraft Structures. 
By D. Wituiams. Edward Arnold. (60s) 
The aim in this book is to provide a background for 
the solution of aircraft structural problems as distinct 
from providing a collection of solutions to particular 
An attempt has been made to make the 
Kk largely self-contained: only a knowledge of the 
elementary theory of beams is assumed. 


Colour in Industry Today. 

Allen and Unwin. (35s) 
ann 5 age to the industrial use of colour, intro- 
d by a consideration of the science, physiology 
and psychology of colour, arid continuing with the 
function and practice of colour in offices, factories 
and hospitals. 


The American Civil Engineer. By Danie. Hovey 
CaLHOUN. The Technology Press, Massachusetts 
Institute of Technology, Distributed by Harvard 
University Press, Cambridge, Massachusetts; Oxford 
University Press, London. (44s) 

When the United States developed a need for civil 

engineers, in the early nineteenth century, there were 

conflicting ideas about the best professional qualifi- 
cations. Mr. Calhoun considers the careers of engi- 
neers from the end of the eighteenth century to the 
middle of the nineteenth, and discusses their tasks, 


By Rosert F. WILSON: 


the creation of a pool of technicians, and the pro- 
fession’s historical growth. 


Accounting and Tax Aspects of Patents and Research. 
By J. A. McFappen and C. D. Tuska. Van 
Nostrand Company, Princeton, New Jersey, and 
London. (56s 6d) 

Here are up-to-date answers to accounting and tax 

questions relating to the research and development 

process of patentable inventions in the United States, 
with reference to current tax practice and court 


Broaching. By C. Monpay. Machinery Publishing 
Co. Lid. (18s 6d) 

A new addition to the Standard Reference Series, 
dealing with a process which has undergone consider- 
able development during recent years, and now ranks 
as a major production process. Much of the book 
consists of examples taken from current practice in 
both continuous flow and medium-lot production. 


Men and Molecules. By Cari R. THEILER. 
Harrap. (21s) 

A popular introduction to the course of chemical 

discovery and the application of scientific research 

to the practice of the chemical industry, written by 

a distinguished Swiss chemist. 


Concentration in British Industry. By RicHARD EvELY 
and I. M. D. LittLe. Cambridge University Press. 
(55s) 

The relative importance of the largest firms in an 

industry is often expressed by a concentration-ratio 

giving their combined share of the total output or 

employment of the industry. Such ratios provide a 

starting point for the analysis of different industries, 

and the present volume utilises them in studying 
almost the whole range of British industry in the 

period 1935-51. 


Occupational Information: Its Development and 
Application. By Carrot. L. SwHarrTLe. 3rd 
Edition. Prentice-Hall, Englewood Cliffs, New 
Jersey, and London. (58s 6d) 

Occupational information is essentially a description 

of a man’s work and its related conditions. This 

book was written to meet the need for an introduction 
to the development of occupational information and 

a description of the uses of such information in 

problems in industry, government, education, and 

social work. 


Mechanics of Materials. By ArcHiE HIGDON, 
Epwarp H. OHLSEN and WILLIAM B. STILEs. 
Wiley, New York; Chapman and Hall, London. 
(62s) 

This book is designed for a first course in mechanics 

of materials, and the major emphasis is placed on the 

elastic range of stress. Where feasible, the presenta- 
tion is extended to include the analysis of the plastic 
range, with appropriate problems. 


Motor Transport Cost Tables and Fuel Consumption 
Cost Reckoner, 1960. Jliffe. (2s 6d) 

The tables give the latest costs of running all types 

of goods vehicles, including variations in drivers’ 

wages and the cost of petrol and diesel fuel. 


Alternating Current Machines. By H. Corron. 
2nd Edition. Cleaver-Hume Press. (21s) 

The new edition of Professor Cotton’s account of 

alternating current machinery introduces mks units, 

reference to relevant British Standards, and a section 

on the choice of motors to suit given conditions. 


George 
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whether the jobs concerned involve one-off or 
batch production. 

The last section deals with productivity 
improvement, and in this section it is felt that 
more attention should be drawn to the importance 
of design in productivity. Productivity and 
design are inseparable and must go hand in 
hand; it should be the constant aim of designers 
to produce designs which may be economically 
produced by the plant available and furthermore, 
when output is at a maximum, it may be worth- 
while to amend designs so as to utilise fully all 
plant available. 

The overall production of the book is satis- 
factory and the suggested list of material for 
further reading at the end of each chapter is a 
good feature. Unfortunately, the book will 
probably be regarded as expensive by those 
likely to achieve most benefit from it. 

P. J. PALMER 


The Reviewers 


Mr. C. H. Bulmer, M.A.(Cantab.), is a member of 
the packaging research staff in the Printing, 
Packaging and Allied Trades Research Association 
and a member of the Institute of Packaging. 


Mr. Roland R. Bishop, M.I.Mech.E., has recently 
retired from Vauxhall Motors Limited, where he 
was commercial vehicle engineer. Previously, he 
had been chief draughtsman with the same company 
and with Bentley Motors Limited. From 1929 to 
1930 he served with Associated Transmissions 
Limited as chief designer in the development of the 
Barrington inertia gear for use in road vehicles and 
the Humphrey Sandberg free wheel, and earlier had 
worked with G. Constantinesco, on carburettors, 
W. H. Dorman and Sons, the Admiralty and 
D. Napier and Sons. 


Sir Sydney Camm, Kt., C.B.E., F.R.Ae.S., is director 
and chief engineer of Hawker Aircraft Limited. 
As one of Britain’s foremost designers he has been 
responsible for a long range of fighter aircraft, 
beginning with the famous pre-war Hart, and 
including the Hawker Hurricane which, flown by 
The Few, helped to win the Battle of Britain. 
Later he designed the Typhoon, the Tempest, and 
more recently, the eminently successful Hawker 
Hunter. He is also the designer of the new 
Hawker P1127 vertical take-off close-support 
fighter aircraft, which is now ready to make its 
first flight. 


Dr. P. J. Palmer, M.Sc., Ph.D., A.R.C.S., D.I.C., 
A.F.R.Ae.S., A.Inst.P., Mem.A.S.M.E., is chief 
engineer of John Thompson (Wolverhampton), 
Limited. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Drive Belt. TURNERS Aspestos Co. Ltp., Rochdale. 
Poly-V belt drives claimed to be more efficient than 
conventional V belts. Description, ratings and 
stock sizes listed in a 26 page illustrated catalogue. 

Carburettors. AMAL Ltp., Holdford Road, Witton, 
Birmingham 6. Carburettors, fuel pumps, and 
spares for agricultural, stationary and marine 
engines. Various leaflets. 

le Drives. VARATIO-STRATELINE GEARS LTD., 
277 Aberdeen Avenue, Trading Estate, Slough, 
Bucks. Right angle drives using bevel gears; 
single or T units in 16 stock sizes and types. 
Characteristics given in folder. 

Diesel .  F. Perkins Lrp., Peterborough. 
Handbook on the selection and installation of 
marine diesel engines made by the firm. 50 pa; 
including dimensions and performance curves for 


all types. 
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Remington to 
Expand Scottish Output 


16 September 1960 


| 


Publication of the details o of the ‘arco 


| had a five months backlog of orders, 
| this is now down to 3-9 months. 


_Congo Management 
| Company’ . Agreement_ 


| ment signed by Mr. Lumumba, the | 


| Detwiler, 


EPORTS in New York that the REMING- | 


TON division of the SPERRY RAND 
CORPORATION is to move its standard 
and portable typewriter production 
overseas by early next year arouse 
speculation about increased activity at 


| in July for the exclusive development of 


Congo Prime Minister, and Mr. E. | 
the United States financier 
president of the CONGO INTERNATIONAL 
MANAGEMENT CORPORATION (CIMCO), 


| mineral and hydro-electric resources | 


the Remington factory on the Hillington | 


Scottish Industrial Estate. 


An official of the subsidiary has said | 
that while it was not known if the whole | 


of the New York works production 
would be transferred to Hillington some 
at least would be moved there. 

Only last month equipment was 
installed in the Scottish factory's 
131,000 sq. ft extension. The full 


shows that operations are to be through 
a subsidiary company, owned jointly 
with the Congo Government. 

The agreement, which is for 50 years, | 
lays it down that CIMCO shall spend | 
at least $1 million a year throughout the 
period, profits are to be equally divided | 
over the period of the agreement and | 
until the capital and interest of the first | 


| investment has been fully refunded. 


range of Remington typewriters are | 


made at Hillington. 
76 per cent of the company’s output 
is being exported to more than 80 
countries. 


Reclaiming Land with 
Lightweight Tractors 


The green pastureland of Eridge Castle 
Park, Sussex, where cattle and sheep 
have replaced the bracken and rocks of 
three years ago, are an example of what 


At present some | 


| and B 50 franc shares. The A shares 


subscribed for by CIMCO. 


| area with a maximum extent of about 


| the Congo Government agreed to put 


can be done with lightweight wheeled | 


tractors. 

When the work of reclaiming the land 
began in early 1957 it was intended to 
plough and put to productive use 100 
acres a year. In fact, 330 acres were 


ploughed in the first 16 months. There | 


are now 255 acres of autumn cereals, 
115 acres of this year’s grass and 33 
acres of second year grass. 

Three diesel engined MAssey- 
FERGUSON M-F35 tractors have been in 
use on the job, joined in the second year 
of the work by an M-F65. Eridge 
Castle is the home of the Marquess of 
Abergavenny. 


Declining US 
Machine Tool Orders 


The order book of the United States 


From then on the assets and all the 
profits will be Congolese. 

The subsidiary, the Societe CONGo- | 
LAISE DE GESTION ET DE DEVELOPPEMENT, 
was, by the terms of the agreement, to | 
be prepared to begin operations in 
90 days. It is to have a capital of just 
over £700,000 in equal numbers of A 


are those for the Government, to be’! 
held without payment, the B stock being 


The agreement, which specifies an 


38,000 square miles, protects the com- | 
pany against nationalisation, in that 


through legislation to that effect. It 
also provides for diplomatic immunity | 
for the company’s expatriate employees, 
enables CIMCO to take up and relin- 
quish concessions at its own decision 
and guarantees freedom of exchange 
remittances. 


Cuban Aid to 
British Guiana 


| condition. 
| be produced yearly. 


| speed above 15 miles an hour. 
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| it is seen in France. The local trades 
| unions have complained at this treat- 
| ment and are demanding full pay 
instead. 


8 Rules for 
-| Lorry Crane Association 


The rules of membership of the Lorry 
MOUNTED CRANE ASSOCIATION, which 
was formed at the end of last year, have 
now been established by the inaugural 
committee. 

The association was formed with the 
aims of guaranteeing minimum stan- 


| dards of safety reliability and insurance. | 
| It is also intended to try to bring about 


| the rationalisation of the existing legis- 
| lation relating to lorry mounted cranes, 


to establish a minimum set of contract | 
conditions and to promote high stan- | 


dards in heavy lifting practice. 

Such cranes are at present covered by 
a number of regulations, some dating 
from before the development of this 
equipment. Local bye-laws, police 
regulations, dock rules, Factories Acts, 
Mines and Quarries Acts and building 
and civil engineering regulations all 
apply at one stage or another to the 
owners, drivers and operators. 

One of the first acts of the association 
has been to draw up a standard form of 
minimum insurance cover. This must 


individual firms already arrange addi- 
tional forms of cover. 

The LMCA is in no way concerned 
with the fixing of charges for the hire 


| of lorry mounted cranes. Each mounted 


crane owned by a member firm is regis- 
tered with the association and must | 


| carry the certificate of an approved 


inspector reporting its safe mechanical 


A lorry mounted crane is defined by 
the association as a crane mounted on a | 
vehicle with a minimum of six load | 
carrying tyres and designed for road | 
The 
crane’s maximum safe working load | 


| must be not less than 3 tons and its | 


| minimum slewing angle 30°. 


Dr. Fidel Castro’s Cuban Government | 
are to lend $5 million (£1-8 million) to | 


| British Guiana for the development | 


there of the timber industry. 

Cuba is also to buy some of British 
Guiana’s rice crop. A technical aid 
exchange scheme is being set up between | 


| the two countries with a first aim of | 


machine tool industry, as good a guide | 


to North American prospects as the 
home machine tool trade for the United 


Kingdom, fell in July to the lowest total | 


of new orders since January, 1959. 
New orders for all types of machine 


tools in July were worth $42 million; | 


a month earlier there had been $55 mil- 
lion worth of new orders while a year 
ago, July, 1959, the month’s new orders 


had reached $63,400,000. The decline | 


in foreign and home orders differed in 
the sections affected, according to the 
report of the National Machine Tool 
Builders Association. Within the United 
States orders for forming tools took the 
brunt of the fall. Abroad there was a 
falling demand for metal cutting tools. 
As the result of the higher levels of 


ago, almost $52 million against 


approaching $41 million. 
While earlier in the year the industry | 





assisting agriculture and particularly 
tobacco growing in British Guiana. 


Headquarters of the LMCA are at 
301 Glossop Road, Sheffield 10. 


South Africa’s 
Exports Improving 


Exports from South Africa were at the 


highest level they have yet reached in 
| the first half of this year. 


Although the 


| favourable trade balance was consider- 
| ably more than wiped out by the with- 


Falling Sales Cut 
Renault Production 


Explaining that seasonal fluctuations in 
sales were the cause, the French | 
RENAULT Car company has cut the work- 
ing week of half its labour force, some 
30,000, by three hours. The cut is from | 
48 to 45 hours but the men concerned 
will receive half pay for the three lost 
hours. 

As with the car firms in other coun- | 
tries, the exports of the French industry 


_ to the United States are known to have | 


fallen back since the full impact has | 


As | made itself felt of the Detroit-built 
activity, from which there now appears | 
to be a decline, the July shipment of | 
machine tools was greater than a year | 


compact cars. As yet no other French | 
motor concern has followed the Renault | 
step. 

If to British experience the half pay | 
for the hours no longer to be worked | 
appears generous, that is not the way | 





drawal of capital after the racial inci- | 


| dents, the import-export position of 
| South Africa, allowing for invisible 
| earnings is shown to be good. 


The value of exports between January 
and July was £418 million, including 
gold worth £154 million. 


AEI Telecommunications 


Contract for Indian Project 


Murpuy Rapio, of Welwyn Garden | 
City, have ordered carrier transmission | 
equipment worth £130,000 from Asso- 
CIATED ELECTRICAL INDUSTRIES’ tele- 
communications division transmission | 
| department. The equipment is for | 
| radio network in the 720 mile Oil India 
| pipeline project in Northern India. 
The radio system is needed to provide | 
| the headquarters of Om INDIA Private | 


| Company, 


a -a-farthi ll 
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An inspection report has to | 





Limited with telemetering facilities in 
order to bring about a constant check 
on oil flow along the pipeline from the 
issuing station to the refinery. 

The AEI multi-channel system, with 


| a final terminal capacity of 34 channels 


for telemetering and teleprinter facilities 
and for speech facilities, conforms to 
the international standards recom- 
mended by the Comite Consultatif 


| International Telephonie et Telegraphic. 


Electric Watches 
at Jewellery Fair 


INGERSOLL, as the sole United Kingdom 
representatives of the HAMILTON WATCH 
Pennsylvania, USA, and 
Louis Newmark, agents in Britain for 
AVIA, of Switzerland, have been show- 
ing electric watches at the Watch and 
Jewellery Fair, Olympia. 

The two Avia models, selling at 
between £40 and £50 are of stainless 
steel and rolled gold. The Hamilton 
watches, which first went into the shops 
in the United States three years ago, 
have a wider price range, between £50 
for a stainless steel type up to £150 for 


| one in 18 carat gold. 


For the electric watches it is claimed 
that accuracy is greater and that it is 
less likely to suffer serious damage. 
that 
powers the Hamilton watches can be 
changed, after about a year’s duty, in a 
matter of minutes. 


| Widening Swedish 


Trading Gap 


Sweden's foreign trade deficit in the 
first half of 1960 was more than double 
that of the same period of last year. 
The figures were 1960's first half deficit, 
Kronen 1,012 million (£70 million)— 
1959 first half, Kr 402 million. 2 

The national import bill rose by more 
than 50 per cent more than the increase 
in export earnings. The deficit in the 
June account being slightly less than 
that in May but more than three times 
that of last June. 

Oil imports, rubber, textile fibres, 
ores and scrap iron all increased in 
value. Iron and steel imports rose 
from 387,000 tons to 609,000 tons. Car 
imports increased by a few thousand to 


| 67,942 while car exports were up almost 


25 per cent to 34,016. One-third of 
the increased value of exports came 
from raw materials. 

Engineering employment in Sweden 
rose sharply during the summer, accord- 
ing to the latest Swedish-International 
Press Bureau report. The Bureau 
measure this by hours worked per week 
and finds that the total increased in 
June by 2:5 per cent over May. The 
June number of hours worked was 8 per 
cent greater than in June of 1959. 


Bristol Buys 
Rotary Wing Operator 


OKANAGAN Hewicopters Limited, the 
largest commercial rotary wing opera~ 
tors in the world, are to be purchased by 
Bristot Aero INpustries Limited, for 
$4,061,589. 

The Okanagan shareholders have 
given their permission for the s ‘e. 
The permission is now needed of .1¢ 
United States Department of Transport 
_ and the Air Transport Board. 
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Telemetering for Bluebird 


In Biuebird’s attempts on the By A. D. Runnals, 
World Speed Record stress 
variations in the engine and Electronics Division, 
suspension are recorded at Sir W. G. Armstrong Whitworth 
a remote observation post Aircraft Limited 
for futureanalysis. If danger- ie 
ous conditions arise Campbell mene component ermangeecaged Je i 
. the information received can relayed to 
can be warned by radio — Campbell by means of a Rasen 
’ HF radio link. The readings telemetered 
8 crm Dray hy banat Secale. ge through the 24-channel system are given in the 
severely stressed. So that these stresses may be = below. : 
observed and later evaluated, Bluebird is fitted € majority of the transducers are by Smiths 
with analogue telemetry equipment associated Electrical Instruments Limited, and each is 
with 18 selected vital points. This equipment connected directly to the transmitter unit. 
was chosen in preference to a recording camera 
on the car that photographs the readings for 
subsequent analysis, since this latter type of 
equipment suffers the disadvantage that the 
results are inaccessible until completion of a run. 
Bluebird’s system is a novel application of the 
well-known DIDAS (Dynamic Instrumentation 
Data Automobile System), developed by Sir W. G. 
Armstrong Whitworth Aircraft Limited, Bagin- 
ton, Coventry, and normally used for automobile 
testing. Essentially it comprises three main 
items of equipment, a multi-channel trans- | 
mitter on the car, and receiving and demulti- | 
plexing equipment at a fixed station. The iii se Pd 



































purpose of the latter is to “ unscramble,” ‘hehe 
display and record the individual readings. 7 ae 
The transmitter works in conjunction with a 
number of transducers on Bluebird, while the | , a HK) 
receiving and demultiplexing equipment is | pave mremed MN —, | COWES Lae 
contained in a Land Rover used as an observa- { (FM) sod “_ 95 
tion station and positioned at one end of the  ltees+ey ee. 
track. Apart from being observed by various 























Purpose or reading 


Figs. 1 and 2 Fig. 1 Channel No. 
(above) shows an outline 
of the transmitter unit. 
Fig. 2 (beneath) is a 
block diagram of the 
transmitter unit. 


Synchronising pulse 
Earth 
Earth (d.c. restoration) 
Front gearbox oil temperature 
Rear geabox oil temperature 
Front gearbox bearing temperature 
Front gearbox bearing temperature 
Rear gearbox bearing temperature 
Rear gearbox bearing temperature 
Jet pipe temperature 
Cold junction 
Engine oil pressure 
Front gearbox oil pressure 
Rear gearbox oil pressure 
Front offside suspension position 
Front a suspension position 
. : Rear offside suspension position 
Fig. 3 (left) Telemeter Rear nearside suspension position 
receiving and demulti- er 
plexing equipment. Gearbox r.p.m. 

Compressor r.p.m. 
Calibration 
Spare 
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Transmitter Unit 


The complete transmitter unit is shown in 
Fig. {4 (below) Block Fig. 1 and a block diagram in Fig. 2. The 
diagram of the receiving ‘transducers are connected to various Circuits 
equipment. which are individually designed to suit the types 
of transducers used. The outputs from these 
circuits are in the form of d.c. levels and low 
aes frequency signals, the latter being fed to a 
RECEIVING EQUIPMENT DEMULTIPLEXING, DISPLAY AND multiplexing switch. This is a mechanical 
RECORDING UNITS sampling —— — a nc ra poet 
F ‘ | thereby enabling signals to sampled at the 
SYNCHRONISATION ie pert jroo see | rate of 200 per second. The combined output 
ruse ol merer || from the first bank of the sampling switch is 
SEPARATOR pispiay | —a.c. coupled to a transistorised amplifier which 
has a gain of 500; this gain decreases by 0-4 per 
cent for an increase in temperature of 10° C. 
This drift, together with any change in the 
sensitivity of the modulator, is compensated in 
the receiving equipment. Segments | and 2 on 
both banks of the sampling switch are connected 
to earth and by this means d.c. restoration is 

effected after amplification. 

After amplification, the multiplexed signal is 
used to modulate the frequency of a sub-carrier 
oscillator, which employs a reactance valve and 

| operates over a frequency range from 130 Kc/s 
“exoreerrc’} tg 160Kec/s. The output from this oscillator is 
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Farm Tractor with two types of Implement Control 


Recently introduced is the “ Implematic” 
agricultural tractor shown designed to oper- 
ate with a wide variety of farm implements, 
whether equipped with depth control wheel or not. 
This feature is claimed to overcome the dilemma 
in which a farmer is sometimes placed when 
contemplating purchase of a new tractor; in the 
end his choice is often governed more by 
suitability for use with his present implements 
than by the latest model of tractor available. 

The Implematic tractor is made by the 
David Brown Corporation Limited, Tractor 
Division, Meltham, Huddersfield. Use of 
automatic depth control or of implements 
fitted with a depth control wheel is made 
possible by arranging the hydraulic system on a 
dual basis. A single control lever is used for both 
systems, also for applying the traction control 
unit (or TCU). This is a patented anti-wheel 
slip device, which enables a controlled proportion 
of surplus weight to be transferred from the 
implement to the tractor rear wheels when 
slippery ground conditions demand. 

When working with implements without 
depth wheel, as shown in Fig. 2, the traction and 
depth control (or TDC) system is brought 
into play. The top link just behind the driver’s 
seat is spring loaded, and is under compression 
when working from the ground forces acting 
on the implement. Movement of the top link 
spring under this compression is transmitted to 
a hydraulic valve via a response unit and a 
Bowden cable. Thus for any given control 
lever setting, the implement is forced into the 
ground until the preset depth is reached. 

As ground conditions vary the depth auto- 
matically increases or decreases, and with it the 
pressure in the top link and consequently the 
position of the hydraulic valve. Increase in 
depth opens the valve allowing more oil to be 
pumped into the lift cylinder, thus raising the 
implement until the depth is restored to the 
preset position. Reduction in depth causes the 
reverse effect. When using equipment fitted 
with a depth wheel the hydraulic system operates 
in the standard fashion. 

Another feature of the Implematic tractor is a 
differential lock which provides a second line of 
defence against wheel spin when the TCU alone 
is insufficient. This is brought into play by the 
driver using his right heel to depress a pedal, 
and can be operated with or without the 





(Above) The new 950 Implematic tractor, (right) 
ploughing using automatic depth control, (below) 
simplicity of the hydraulic controls. 


UTC in use. It is useful with trailing loads. 
Fig. 3 shows the marked simplicity of the 
controls for the hydraulic system. Top left is the 
all-purpose control lever with knob, which selects 
depth wheel or automatic depth control; it 
also initiates the TCU when required, or operates 
tipping loaders or trailers. Just to the right of 
the control lever is the preset guide for selecting 
the depth when on automatic depth control. 
Beneath the control lever is a handwheel for 
regulating the degree of weight transfer when 
using the TCU, and at the bottom of the photo- 
graph is the pedal for the differential lock. 

Other particulars of the 950 Implematic tractor: 

Engine: David Brown 42:5 b.h.p. 4-cylinder 
4-stroke diesel, governed speed range 700 to 
2,200 r.p.m. 

Transmission: David Brown twin range 
3-speed gear box giving six forward and two 
reverse speeds. Brake on gearbox input shaft 
to speed gear changing. 

Power take-off: Belt pulley and shaft take-off 
are standard features. 

The Implematic system is now incorporated 
as standard in all 950 models and also the 
smaller 850 size. *‘* Livedrive ’’ equipment can 
be fitted as an optional extra in each case. 
This is an extension of the hydraulic system 
which enables the tractor to move or stop, keeping 





the power take-off running, or both road wheels 
and p.t.o. to stop with the engine running, using 
a single three-position clutch pedal. 





Concluding Telemetering for Bluebird 


now used to amplitude modulate the ultra high 
frequency transmitter. This transmitter consists 
of two A 1714 triodes operating in a push-pull 
oscillator circuit with a tuned Lecher line. The 
oscillator drives a power amplifier, comprising 
a QQVO2-6 double beam tetrode in a push-pull 
configuration. The sub-carrier oscillator output 
is fed to the cathodes of the power amplifier via 
a cathode follower. A maximum of 3-5 watts 
mean power at 460 Mc/s may be obtained from 
the transmitter, the output from which is fed to 
a blade aerial located on one of the wheel blimps. 
All power supplies for the modulator and 
transmitter are obtained from Bluebird’s bat- 
teries. The positive h.t. supply is derived from a 
transistorised d.c. converter with a transistorised 
stabiliser incorporated. The complete trans- 
mitter unit as shown in Fig. 1 occupies less than 
one cubic foot and weighs approximately 15 Ib. 
The power consumption is 3-5 amps at 24V. 


Receiving and Demultiplexing Equipment 

Fig. 3 shows the receiving and demultiplexing 
equipment as stationed in the Land Rover, and 
a block diagram of the receiving equipment is 
shown in Fig. 4. The receiving aerial is mounted 
on a 45 ft mast so that line of sight transmission 
is maintained over the 15 mile length of track. 
The receiver is a standard AWA u.h.f. type 


UR2. A low noise r.f. amplifier is incorporated 
using a single A 2521 valve. An overall noise 
temperature of 3,000° K and a bandwidth of 
4-5 Mc/s is obtainable for a gain of 95 dB. The 
detected signal is passed from the receiver into 
a Travis-Round discriminator. This unit employs 
two circuits tuned to frequencies above and 
below the centre frequency of the sub-carrier. 
After discrimination, the signal is in the form 
of a stepped voltage and this is displayed on a 
cathode ray tube for the purposes of strobing. 
The synchronising channel is used to trigger the 
time base of the cathode ray tube. 

At this stage channel 2 of the discriminator 
output is clamped to earth. Since channel 2 is 
also connected to earth at the transmitter, this 
eliminates zero drift. Gain drift through the 
system is compensated by strobing the calibration 
channel and adjusting a gain control on the 
receiving equipment to keep the calibration level 
constant, the calibration level being displayed on 
a meter after strobing. These two safeguards 
minimise long term zero drift and gain drift. 

The strobing unit comprises five printed circuit 
boards, each containing four identical circuits, 
cathode followers and potentiometers. To enable 
the demultiplexing circuits to work accurately, the 
triggered display unit timebase should have a 
very constant amplitude. The normal transitron 


type timebase is therefore modified to incorporate 
a feedback loop. The timebase is then fed to 
the input of the strobing units, which are fully 
transistorised and provide a highly stable method 
of segregating the transmitted information. 

After strobing and filtering the signals are 
visually displayed and recorded. The visual 
display consists of a cathode ray tube with a 
slow timebase and a long persistence phosphor 
face, together with a meter display. Rapidly 
varying quantities, such as strain gauge outputs, 
are displayed on the cathode ray tube and the 
slowly varying quantities are displayed on the 
meters. Attenuators are incorporated in the 
display unit so that correct levels may be fed to 
the recorder. The recorders normally used with 
this equipment are of the NEP ultra violet type 
(model 1050). This type of recorder enables the 
trace to be examined within seconds of recording. 

This telemetry system has good long term 
stability and 3 per cent accuracy. The equip- 
ment has been designed for simplicity so that 
it can be used by a mechanical engineer. _ 

Although tested and proved on different vehicles 
in this country over the past year, there was no 
chance of giving the equipment a thorough trial 
on Bluebird over here. Engineers had to work 
day and night so that it could be flown out to the 
USA in time for the first trial runs. 
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With 
lighter power units, 
were able to put the engine 
) in the rear, thereby starting a 
trend which has spread even to 
larger racing cars. 


ie the last two years there has been 
something of a revolution in the design of 
the Grand Prix car. The classic conception of 
the ideal car in 1958 was exemplified by the 
Maserati, Ferrari, Vanwall and BRM designs. 
Engines were at the front, the gearbox in most 
cases at the rear, in unit with the final drive 
crown wheel and pinion; there was normally a 
de Dion suspension at the rear and wire wheels 
were fitted and secured by knock-on Rudge 
Whitworth style hubs. The whole car weighed 
dry around 15cwt. In fact, looking back, the 
Grand Prix car has remained very similar, 
except for changes in formula, since the late 30’s. 
Today a more usual arrangement is that found 
in the Cooper, the new BRM, the rear-engined 
Ferrari, and the Lotus cars. Here both the 
engine and the gearbox are in unit at the rear; 
a form of independent rear suspension is fitted; 
and in most cases there are bolt-on light-alloy 
wheels. The whole car weighs some 10 cwt. 


WHEELS CHANGE—AND SUSPENSION 


It is easy to see why the old quick-change 
wheels have fallen into disfavour. There are 
six principal reasons. 

(1) Tyres today last much longer. 

(2) Races are shorter than hitherto. 

(3) Road surfaces are much better than they were 
on circuits immediately before and after the 
war. 

(4) Cars weigh less and therefore less demand is 
made upon the tyres. 

(5) With lighter cars unsprung weight must be 
kept down to a minimum. 

(6) The 24 litre formula engines are generally 
producing less power than with previous 
formulae. 

The de Dion suspension was invented origin- 
ally for Count de Dion to use in his steam cars 
before the turn of the century. It was later 
revived by Mercedes in 1936 when they started 
experimenting with it on their Grand Prix cars. 
They adopted this form of suspension completely 
in 1937 and since then it has been used almost 
exclusively on Grand Prix cars. 

A de Dion suspension is a somewhat cumber- 
some piece of equipment, although it certainly 
works very well, and it is one of the easiest 
Suspensions to design. The drive unit is secured 
solidly to the frame and drives the rear wheels 
through a pair of universal joints on each side. 
The wheels are held in position by an axle which 
is swept round or over the drive unit. The axle 
is attached to the frame laterally by a block in a 
slide, or a Watt’s linkage, or a long Panhard rod, 
and fore and aft by radius rods, although numer- 
ous Variations are possible. Most of them have, 
of course, been tried. 

Thus, with a de Dion suspension there are all 
the advantages of a live axle without its main 
disadvantage, namely, the high unsprung weight. 
The main objection to the de Dion arrangement 
is its excessive overall weight and complication. 
The alternative is obviously independent rear 
suspension. But many racing and passenger 
cars which have been fitted in the past 
with independent rear suspension have had a 
disturbing tendency to oversteer at the rear 
under high cornering loads. 

Several different systems of independent rear 
suspension are now in use, and judging by the 
excellent road holding of the modern Grand Prix 
cars it seems that the main objection to inde- 
pendent suspension at the rear has now been 
overcome. It has come into use, one notices, 
on today’s light Grand Prix cars, as it has on 


the development of 
Cooper 




































































Current Evolution of the Grand Prix Car 


By Brian Lister 


some light passenger cars. Whether the afore- 
mentioned difficulties with road holding have 
been overcome on heavier motor cars only time 
alone will tell. 

Most designers knew that it was only a matter 
of time before independent rear suspension was 
fitted to racing cars in general. What was not 
so clearly inevitable was the move to rear engines. 


REAR-ENGINE BREAK AWAY 


Probably the experience with the pre-war 
Auto Union cars, where a rear engine was used 
in conjunction with swing axles, put the general 
use of rear-engined racing cars back for nearly 
two decades. The Auto Union was designed 
basically by Dr. Porsche, who also did much 
of the design work on the Volkswagen. Porsche 
was a great advocate of both rear engines and 
swing axles. Anyone who has driven a Volks- 
wagen must know how these cars break away 
when pressed to the limit; imagine then how 
much more difficult it was to drive a 1937 Auto 
Union with the same arrangement and very little 
more weight but some 520 b.h.p. available instead 
of the 36 or so horse-power on the Volkswagen. 
It is a fact that only the late Berndt Rosemeyer 
really mastered the technique of handling these 
cars and this was remembered by designers who 
probably would otherwise have experimented 
before now with rear-engined racing cars. 


A 1960 Grand Prix 
Cooper driven by world 
champion Jack Brabham 
at Silverstone. Note 
rear-wheel lean. When 
Cooper installed a Coven- 
try Climax 24 litre engine 
in the rear of a car 
intended for Formula I 
racing they set the pat- 
tern for the Grand Prix 
car designers everywhere. 


Cooper of Surbiton, who really started the 
rear-engine crusade, fitted rear engines in their 
original 500 c.c. racing cars, the first of which 
was built in 1946. The main reasons that 
Cooper chose to instal the 500 c.c. engine in 
the back was because, being of motor-cycle 
origin, it had chain drive. Therefore to have a 
500 c.c. engine at the front meant having front- 
wheel drive and all the attendant problems and 
disadvantages. There was nothing more logical 
than putting the engine at the rear, more 
specially as it did not weigh anywhere near as 
much as a normal water-cooled unit. And of 
course, a live axle would be difficult to drive by 
chain, so Coopers developed a simple inde- 
pendent rear suspension which was built up from 
similar parts to those used in the independent 
front suspensioh of Fiat origin which they were 
using at the front. The car worked very well, 
and orders soon started coming in for 500’s. 


COOPER BRISTOLS 


In 1948 Coopers took another step and 
installed both 1,000 c.c. and 1,100 c.c. engines in 
place of the 500 c.c. units. Many people 
shook their heads and prophesied difficulties 
similar to those experienced with the Auto 
Union, but these cars were a fabulous success. 


The year 1952 saw Coopers go over to front- 
engine cars. These were the original Cooper 
Bristols, the most famous of which was driven 
by the late Mike Hawthorn. Even Coopers 
stopped at that time at putting such a heavy 
unit as the Bristol into the rear of such a light 
car. But, within a year or so they had started 
to use the light 1,100 c.c. Coventry Climax 
fire-pump engine, and once again, in unit with 
the Citroen gearbox, they installed it in the rear 
of the Cooper chassis. 

It was a tremendous success, and then in 1955 
one or two drivers, foremost among them the 
present world champion, Jack Brabham, put a 
Bristol engine in the back of a Cooper designed 
to take the Coventry Climax unit. This car 
was also successful. 


COVENTRY CLIMAX 


The next engine to be made available to them 
was the 1500 c.c. twin overhead camshaft 
Coventry Climax racing unit. This engine was, 
of course, designed for Formula II racing (1960 
is incidentally the last year of the 14 litre 
Formula II limit). From the very beginning 
these cars were the most successful Coopers of 
all, and it was a logical development for the 
company to bore the engines out to 2 litres. 
In this guise they started rivalling the speeds 
of the Formula I cars which were permitted up 





to 24 litres engine capacity, and it was not long 
before Charles and John Cooper managed to 
persuade Coventry Climax Limited to build 
them a special 24 litre unit intended especially 
for Formula I racing. 

The writing was on the wall for the rest of 


the Grand Prix car manufacturers. That was 
in 1959, the first year these cars were run in 
Formula I. Rear engines had quite obviously 
come to stay, and in that same year a 24 litre 
rear-engined Cooper won the world manu- 
facturer’s championship for the first time. 

It is significant that since last year all other 
factories building Grand Prix cars have gone 
over from front-engined vehicles to rear-engined 
vehicles. Who knows, had it not been for the 
original 500 c.c. car we should still be seeing 
Grand Prix cars racing with engines at the front 
in 1960. 

Britain probably has now as many motor- 
racing circuits as any other country, among the 
foremost being Silverstone, Snetterton, Good- 
wood, Aintree, Crystal Palace, Brands Hatch, 
Oulton Park, Charterall and Mallory Park. 
At the same time more races are held here than 
in any other country. It is one reason for our 
present leadership both in racing-car design and 
in wealth of drivers. 
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Britain’s Missile Tested at Spadeadam 


Although the Blue Streak pro- 
ject is still in the balance, test 
work is being continued at 
Spadeadam, Cumberland. 


Ast week, some of the secrets of Britain’s most 
powerful weapon were revealed to the press 
a mile or two north of Moscow, while our 
security police stood by undismayed. No 
Russian was present, however, for this Moscow 
was not the Soviet capital but a small farm in 
Cumberland, near Hadrian’s Wall. It is the 
last habitation on the road to the Spadeadam 
Rocket Establishment, built for the purpose of 
developing and testing the British ballistic missile 
Blue Streak. 

British strategists having decided that any 
gound-based ballistic missile would be too vulner- 
able to enemy attack, all constructional work at 
Spadeadam has been stopped; although engine 
and vehicle testing is still continuing on a reduced 
scale until the government makes its long-awaited 
decision whether to proceed to develop Blue 
Streak for use as a space carrier vehicle. 

This site was chosen as probably the only one 
of its size still available in England (there would 
be alternatives in the Scottish highlands). 
Although reasonably close to the Rolls-Royce 
works which produce the engines, the site had 
many disadvantages. Maps describe it as 
Spadeadam Forest or Spadeadam Waste; the 
forest disappeared some centuries ago and was 
replaced by a bog. This is still present, although 
parts of the area were planted with spruce by the 
Forestry Commission before the Ministry of 
Aviation took over the site. 

Construction of the establishment was under- 
taken by the Ministry of Works, after the 
Ministry of Aviation had specified the number of 
test stands, their spacing apart, and so on. The 
main contractors were British Oxygen Engineering 
Limited and George Wimpey and Company 
Limited; later they formed a joint company for 
this purpose. The massive test stands had to be 
located where suitable load-bearing ground was 
available. The dispersion of the various facilities 
necessitated the construction of six miles of road; 
after experiencing difficulties because of the bogs 
the Roman method of floating roads on piles of 
brushwood gave satisfactory results. 

The establishment was first conceived in 1955, 
and construction took place mainly between 
January, 1957, and January, 1960, at the peak 
period about 2,000 were engaged on the work— 
all imported from outside the area and housed in 
a camp nearby. This and the nature of the site 
increased the construction costs, and doubts con- 
cerning the value of the missile caused the 
government to be sparing in advancing money for 
the project. 

There are five separate areas in the establish- 
ment: administration and assembly, liquid 
Oxygen (LOX) plant, component test, engine 
test, and missile test. 


BLUE STREAK POWER 


Blue Streak is powered by two similar LOX/ 
kerosine engines, developed by Rolls-Royce from 
the S3 engine of the Rocketdyne Division of 
North American Aviation Incorporated. The 
engines (known as RZ1 and RZ2) were first run 
at the Rocket Propulsion Department, Westcott 
(then part of RAE) in 1957, and first tested at 
Spadeadam about 18 months ago. The early 
engines each developed 135,000 Ib thrust but this 
value has now been exceeded. The engine is 
10 ft 7in high and weighs about 1,500 1b when 
dry. 
Each engine consists essentially of a turbo- 
pump and a thrust chamber. The turbopump 
unit supplies propellents to the chamber and 
includes a gas generator (a small combustion 
chamber in which small amounts of propellent 
react to give hot gas), a gas turbine, gearcase, 


kerosine and LOX pumps, pneumatic and 
instrumentation units and auxiliaries. The thrust 
chamber is shaped to form a convergent-divergent 
nozzle with a long conical exhaust nozzle. This 
is made up of a series of square-sectioned nickel 
tubes welded together longitudinally. The lower 
ends of the tubes all open into a single annular 
tube; the upper ends open alternately into inlet 
and exit manifolds. Kerosine from the turbo- 
pump passes down one set of tubes and back up 
the adjacent tubes and is then injected into the 
thrust chamber; in this way the chamber is 
regeneratively cooled. The propellents are in- 
jected through small holes in an injector plate. 

The missile bodies are manufactured from thin 
stainless steel sheet by de Havilland Propellers 
Limited at Stevenage and Hatfield. They consist 
of a cylindrical LOX tank between a cylindrical 
kerosine tank and a frustroconical guidance com- 
partment (the nose cone and warhead would be 
fitted on this later). The LOX tank is smooth 
externally, but the other two sections are rein- 
forced with external longitudinal ribs of top-hat 
section. There is a skirt below the kerosine 
tank to house the two engines. 

The LOX plant is operated and maintained by 





Missile test tower, Al, at the Spadeadam Rocket 
Test Establishment. 


British Oxygen Gases Limited. It contains stan- 
dard commercial equipment, comprising two 
units each capable of a daily production of 
50 tons LOX, 80 tons liquid nitrogen and 60 tons 
gaseous nitrogen. Only one unit is operating at 
present, but whether one or both is running, this 
is done on a 24-hour day, 7-day week basis, it 
being more economic to do this than to keep 
stopping and starting-up the plant. Surplus 
LOX is sold commercially, any nitrogen surplus 
to the establishment’s requirements is returned 
to the air (as are the rare gases). The LOX is 
stored in a 500 ton capacity insulated tank and 
distributed by road tankers. Kerosine (ordinary 
Aladdin Pink) is taken to the test areas by road 
tankers direct from the refineries. 

Sub-assemblies of component parts of the 
engines are calibrated and tested in nine individual 
concrete test cells in the component test area. 
The cell for testing the gas generator has now 
been closed down. The rig for testing the gas 
turbine has not been completed and probably 
never will be; the turbine used is a 7,500 1b 
thrust engine developed by Rolls-Royce for air- 
craft use and superior to the original Rocketdyne 
equipment. 

The only active facilities in this area at present 
are two turbopump testing cells—one using 
kerosine and water (run to waste), the other 
kerosine and LOX (which are recirculated). A 
separate building contains a high flow water test 
facility now 95 per cent complete. Designed for 
use also with later engines larger than those of 
Blue Streak, it has pumps which can be coupled 
either in patallel or in series, giving either 


6,000 gallons per min at 3001lb per sq. in or 
2,000 gallons per min at 930 1b per sq. in. It is 
intended for calibrating flowmeters, injectors, 
combustion chamber jackets, etc., but could be 
used for any equipment needing a large water 
flow; there is thought to be nothing as large in 
Britain. 

This area has a central control room block- 
house, instrumented mainly by Pye Limited. 


FOUR TEST SITES 


The engine test area (Site A) is about a mile 
away, and consists of a group of four engine 
test stands, clearly visible :'from the Carlisle- 
Newcastle road. Three of these stands were 
erected according to American practice, 250 ft 
apart, and each consisting of a massive concrete 
and steel structure in which the rocket engine 
can be mounted to fire verticaly downwards into 
a water-cooled steel flame deflector. An 8,000 
gallon LOX tank and a 5,500 gallon Kerosine 
tank are mounted one above the other above 
the engine and are pressurised with nitrogen. 

The safety precautions for stands Al-A3 were 
found to be excessive and stand A4 is of British 
design. It has a prestressed concrete frame and 
is placed quite close to A3. The two propellent 
tanks are at ground level on either side of the 
engine, so that the stand is squat and much less 
conspicuous than the others. All four stands 
are on the side of a hill; when an engine is 
fired large quantities of water are pumped through 
holes in the face of the deflector, which is used to 
make the rocket flame shoot out horizontally. 
The excess water runs down large concrete 
channels to a treatment plant where it is freed 
from solids and kerosine before being returned to 
the area reservoir. 

An underground concrete cable duct, 7 ft 
square and 1,100 ft long, connects the test stands 
with the control blockhouse, 600 ft from Ai. 
The building is built of 2ft thick reinforced 
concrete and equipped with 130 chart recorders, 
four 24-channel oscillographs, closed-circuit tele- 
vision and submarine-type periscopes. Eight 
control consoles are being installed. 

As the missile test area is incomplete, the Al 
stand has been converted for temporary use as 
a missile test stand. It has a large fixed tower 
and is fitted with a missile firing pad, although 
not an exact replica of that to be used at 
Woomera. Missiles from the assembly bay are 
brought up still attached to their carrier frame, 
a pivot attachment is bolted on to one end of 
this, and it is winched up by hand into a vertical 
position just in front of the stand. A carrier 
ring hanging from a cable is bolted on to the 
top of the missile, the frame released and the 
missile hoisted up, brought into the stand, low- 
ered on to the firing pad, and clamped down. 

About 1} miles away is Site C, the Missile 
Test Area. This has two widely separated 
missile test stands, C2 and C3, each having a 
transversing servicing tower which can be 
withdrawn along a 300ft concrete causeway. 
The tower incorporates a gantry for elevating 
the missile. The towers have portal frames 
open at two sides and fitted with servicing plat- 
forms which are raised before moving the tower 
away from the missile. 

Stand C2 is incomplete, but C3 is virtually 
complete, equipment for refrigeration, power 
supply, instrumentation, air conditioning, etc., 
being ready for installation beneath the cause- 
way. C3 would be ready within a few months 
of the word being given to go ahead. 

There is a control blockhouse 1,000 ft away 
from the stands; its instrumentation was designed 
and installed by de Havilland’s, except for a 
Rolls-Royce engine panel. main system 
comprises 19 control consoles, 4 checkout 
consoles, 27 chart controllers with a total of 


Continued on next page , 
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Mixing Gases 


Gibbs’ paradox presents a dis- 
continuity in the usual theory 


_ of gas mixtures which cannot 


easily be justified. A new sol- 
ution is presented by a well 
known French engineer. 


T= CONVENTIONAL theory of mixing of gases 
or vapours is based on a second law 
analysis. Consider two chemically different 
gases which are contained in a vessel (Fig. 1) 
where they have the same pressure and tempera- 
ture p and T, their partial volumes being V, and 
V,, and their total volume being V = V, + V2. 
The gases are separated by an impermeable wall 
or membrane (w). If this wall is removed, the 
gases mix and each of them occupies the whole 
volume V; assuming that the walls of the vessel 
prevent any exchange of heat with the surround- 
ing atmosphere, the temperature inside the vessel 
will remain unchanged, and so will the pressure. 
In these conditions the mixing is an adiabatic 
process; but as the separation of the mixture 
into its constituents never occurs spontaneously, 
we are told that the process of mixing is an 
irreversible one, and therefore it implies an 
increase of entropy and, accordingly, a decrease 
of available energy. 


ENTROPY CHANGE 


The evaluation of the entropy change is usually 
founded on the assumption that the diffusion of 
the gases is performed through imaginary semi- 
permeable membranes which offer no resistance 
to crossing by one of the gases but are entirely 
impermeable to the other. We can imagine 
that membranes of this kind are used either for 
mixing of two gases or, inversely, for the separa- 
tion of a mixture into its constituents; it is 
obvious that in both cases the calculation of the 
entropy change leads to results which differ 
only in sign. But the same value of the entropy 
change can also be obtained without having 
recourse to the imaginary membranes, by means 
of a direct comparison of the initial and final 
entropies of the constituents, as is shown in the 
following calculation: 

Let us denote by m, the mass of gas 1, by R, 
its gas constant, by c, its specific heat at constant 
pressure, and by p, its partial pressure in the 
mixture (p, = f where V, is the volume the gas 
would occupy if it were under the pressure p). 
The removal of the dividing wall (w) in Fig. 1 leads 
to a mutual diffusion of the gases; in case of 
gas 1, this diffusion is equivalent to a throttling 
from pressure p to pressure p,, and it is well 
known that the corresponding increase of entropy 
is 


6S, <a 2 
J Py; 

where J is the mechanical equivalent of heat, 

778 ft-lb per Btu. 


and 


Gibbs’ 


Paradox 


By P. Chambadal, Electricité de France 


In a similar way we have for gas 2 
mR, Pp 
AS), = in =, 
(AS) J oe 
and the total increase of entropy can be written: 
AS = (A S): iS ig (A S). 
- (mk In & + m,Rz In > | ai 
J Pp P2 


1 





Instead of the masses m, and m:, we can intro- 
duce into the expression of AS the numbers 7, 
and n, of Ib mol of the constituents, according to 
the relations 


mR, = mn, R and mR, = n.R 
where R is the universal gas constant 1,545 ft Ib 
per lb mol ° F. Thus we obtain 


AS = 5 (min F > n, In ®) Me 
J Pi Pr 

It is easy to find the available energy decrease 
corresponding to the entropy increase AS. 
In this discussion we mean by available energy 
the maximum work which can be supplied by a 
given gas when the surrounding atmosphere 
has a constant pressure p, and a constant absolute 
temperature T,. Then the decrease of available 
energy is given for gas 1 by the well known 
relation 


(A WwW): _ To (A S); 
and for gas 2 by 
(A W): oof To (A S)2. 
The total decrease of available energy is 
consequently 


=T,(AS), +T.(AS;=TAS (3) 


But if we consider the expressions (2) and (3), 
we see that they are independent of the nature of 
the mixed gases; it follows that the changes of 
entropy and of available energy should be the 
same even if the mixed gases were identical, and 
this surprising conclusion is known as Gibbs’ 
paradox. 


INTERPRETATION 


Usually this paradox is interpreted in one or 
other of the following two ways. Some authors 
believe that the entropy change has the same 
finite value however small may be the difference 
in nature between the gases, but becomes zero 
when the gases are identical; they point out that 
in the latter case no experiment can detect any 
difference between the constituents of the mixture, 
and this peculiarity introduces a discontinuity 
into the value of entropy change. But if this 
explanaticn is true, it remains to show why it 
does not appear in the expressions of AS and 
A W where the chemical nature of the constituents 
does not intervene at all. Other physicists, on 
the contrary, consider each pure gas as a mixture 
of N constituents where N is the number of 


molecules, and this conception involves an 
enormous amount of entropy which is convention- 
ally eliminated from the formula. Thus both 
of the usual interpretations introduce into the 
expression of AS an artificial discontinuity which 
has in the two cases not only a different numerical 
value, but also a different physical meaning. 
It seems difficult to find such a situation satis- 
factory; but it is obvious that if the Gibbs’ 
paradox is a logical corrollary of the reasoning 
(and that is undoubtedly the case), there must be 
something wrong in the reasoning itself. Let us 
try to find out what it is. 

To begin with, is it quite sure that the mixing 
of gases having the same pressure and temperature 
is an irreversible process? The usual answer is: 
“Yes, this process is irreversible, as the reverse 
process or decomposition never occurs spontane- 
ously.” But this reason is not sufficient: nor 
does the compression of a gas occur ever spon- 
taneously, and that does not prevent us from 
conceiving and studying reversible expansions. 
Moreover, we are not interested here in the 
decomposition of the mixture, but in its available 
energy, i.e. in the maximum work which can 
be obtained from it for given values of p, and Ty. 
Thus we arrive at a first conclusion which is at 
the same time very simple and very important: 
the thermodynamic properties of a mixture of 
gases may vary accordingly in each case if the 
mixture is considered as a source of mechanical 
work, or as a source of several pure gases. We 
shall see that they are actually different and 
moreover that in both cases the Gibbs’ paradox 
can be cleared up. 

Our first task will be to see whether the process 
of mixing entails really the entropy increase 
given by (2) and, consequently, the available 
energy decrease given by (3). The removal of 
dividing wall (Fig. 1) which produces the mix- 
ing is accompanied neither by any exchange of the 
heat nor by any generation of work and it leaves 
unchanged the pressure p and the temperature T 
inside the vessel; so there is no physical measure- 
ment which might justify a decrease of the 
available energy of the gas. It is only when we 
become aware that the gases contained in the 
two parts of the vessel are not of the same nature 
that we begin to consider, instead of the total 
pressure p, the partial pressures p, and p,, and 
we find then a similarity between the mixing 
and the throttling. But as a matter of fact, the 
partial pressures have to intervene only into 
throttling, not into mixing; it is easy to show 
that in the latter case the consideration of the 
pressures p, and p, in place of the total pressure p 
has no influence on the value of the available 
energy. 

If we consider | lb of a perfect gas under the 
pressure p and the absolute temperature T, we 
can represent its state in the entropy chart 


Continued on next page 





216 channels, and four types of magnetic tape 
recorder (49 channels). There are Bark and 
Stroud observation periscopes, episcopes and 
closed-circuit television. 

Two test firings of twin-engine units were 
made on the day of the press visit. In the first, 
the unit ran for only three seconds; as the fuel 
supply to an igniter was not registering the 
required pressure, an automatic device then cut 
out the engine. In the second test, the unit 
functioned satisfactorily. 

Engineers, scientists and technicians at Spadea- 
dam take great pride in their achievements. 


ERISPNE CRORE EERIE a TEE, 


Concluding Britain's Missile Tested at Spadeadam 


Blue Streak was originally based upon American 
know-how but is essentially a British design. 
All at Spadeadam have worked hard to improve 
the missile’s performance and to have it ready as 
soon as possible. Its abandonment as a weapon 
was a heavy blow; now that it is ready for its 
flight trials, it will be doubly hard for them if they 
learn that it has been decided to scrap everything. 
The missiles themselves will be practically 
worthless as scrap and much of the expenditure 
on the establishment could not be recovered. 
The least that the government can do to keep 
faith with those who have spent several years on 
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this project is to go through with the flight trials. 
Better still, it could approve the use of Blue 
Streak for upper atmosphere research—carrying 
scientific instruments vertically upwards or in a 
ballistic trajectory. In either case more money 
would be spent (thousands of pounds) but there 
would be some return on past expenditure. 
More expensive, but best of all, would be to 
follow this with the adaption of Blue Streak and 
Black Knight as a satellite launcher. Until a 
decision on these points is made, the future of 
Spadeadam and its 600 employees hangs in the 
balance. 
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(Fig. 2) by the point A having the coordinates 
TandS. In order to obtain the available energy 
of the gas, we can expand it adiabatically to 
the ambient temperature T, (AC) and then 
compress it isothermally to the ambient pressure 
Po (C B) (of course, we assume that both opera- 
tions are reversible). The work supplied by the 
adiabatic and isentropic expansion A C is given 
by H — H, where H and H, are the enthalpies 
of the gas at the points A and C. On the other 
hand, the work spent for the isothermal com- 
pression CB is given by T, (S — S,), S and Sp 
being the entropies at the points C and B. Thus 
the available energy is 
W =H — H, — To (S — Sp), 

and this expression is good also in the case when 
the pressure p’, at the end of expansion is greater 
than p, instead of being smaller as in the case of 
Fig. 2. 

Now, if the gas is throttled to the pressure p,, 
this operation is represented in Fig. 2 by A Aj. 
In this case the available energy will be obtained 
assuming that the gas undergoes an adiabatic 
expansion A, C, followed by an isothermal com- 
pression C, B. It is obvious that the available 
energy of the throttled gas is 

Ww, H, — H, — To (S; aa: So), 
H, and S, being its enthalpy and entropy at 
point A, (end of the throttling). As H, =H 
and S, >S, W,< W, so that the throttling 
entails a decrease of available energy: 

AW = W — W, = To (S; — S) = To (AS). 

But if the substitution of pressure p» for pres- 
sure p does not result from a throttling, but 
from a mixing of several gases, the preceding 
reasoning cannot be applied. In this case po 
is no more the pressure of the considered gas, 
but its partial pressure in a mixture; now the 
word partial shows that this pressure has a 
physical meaning only as far as the gas is a part 
of a mixture, and then the ratio of the partial 
to the total pressure remains unchanged what- 
ever may be the thermodynamic processes per- 
formed by the mixture. It follows that in this 
case the isothermal compression starting at 
point C, ends when the mixture (and not one of 
its constituents) reaches the surrounding pres- 
sure Po; the partial pressure po; of the constituent 
is then given by the relation 

Pu _ Pi 
Po p’ 
and consequently its entropy S», (at B,) satisfies 
the relation 
S: — So = S — So. 

Thus the available energy of the constituent 
gas | is the same as before mixing, and so is, of 
course, the available energy of all other con- 
stituents of the mixture. The conclusion is that 
the available energy of a mixture of gases is 
equal to the total available energy of its consti- 
tuents before the mixing, assuming that all of 
them had initially the same temperature and the 
same pressure. Thus it is unnecessary to intro- 
duce any discontinuity between a mixture and a 
pure gas, and that seems to be the solution of 
Gibbs’ paradox. 


ARTIFICIAL CONCEPT 


This conclusion can be easily illustrated by 
an example. If you mix 0-768 lb of nitrogen 
with 0-232 1b of oxygen under the same tem- 
perature and pressure, you will obtain 1 Ib of air 
and you will have at your disposal the same 
amount of available energy as before the mixing. 
In other words, 1 lb of nitrogen (or of oxygen) 
contained in a vessel under the ambient pressure 
Po and temperature T, has the same available 
energy as 1 lb of the same gas in the surrounding 
atmosphere, in spite of the fact that in the latter 
case its partial pressure is lower than po. It 
would not be so if we were in possession of a 
semi-permeable membrane allowing the expan- 
sion of the nitrogen from its initial pressure po 
to its partial pressure p, in the atmosphere: this 
expansion would increase the work produced by 
the nitrogen, so that equation (3) would be 
justified.* The flaw in the usual theory of 
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Fig. I 


State of two gases before mixing. 























| 
|c@s93 8) ___ENGINEERING” 





Fig. 2. Calculation of available energy for a pure 
gas and for a mixture. 


mixing is that it assumes the existence of such 
membranes for all gases, whereas they are 
known only for some very exceptional cases 
(hydrogen and some gases soluble in water). 
It is obvious that if all mixtures could be decom- 
posed by means of membranes, whatever might 
be the chemical differences between their con- 
stituents, there would be a radical dissimilarity 
between a mixture and a pure gas; but as it is 
not the case, the Gibbs’s paradox is no more 
than a product of a very artificial conception of 
gas mixtures. 


MAXWELL’S DEMON 


Let us now leave out of account the available 
energy of the mixture and consider only the 
problem of its decomposition into its constituents. 
At first sight, the work necessary for this decom- 
position should be a function of the entropy 
increase accompanying the mixing and given by 
(2); whereas this relation is of no use for the 
calculation of available energy of a mixture, it 
would be useful for computation of the cost of 
separation of its constituents. But that is not 
so, as it is shown by the following example, in 
which Professor J. Ackeret points out that the 
decomposition of a mixture consisting of 99-3 per 
cent U(***) F, and 0-7 per cent U(***) requires 
theoretically (i.e. taking as basis the entropy 
change) 0-023 kWh per kilogramme of the latter 
constituent, and that the actual work reaches 
1-2 x 10° kWh, a figure which is about fifty 
million times greater; that is the reason why 
one of the American plants where the uranium 
isotopes are separated by gaseous diffusion 
consumes more electric energy than the whole of 
Switzerland. Now, however imperfect may 
be the human achievements, particularly in the 
field of applied thermodynamics, their efficiency 
is never so low as 0-000,002 per cent, and 
that shows that in the present case the definition 
of the “ theoretical’? work is a wrong one. 
As a matter of fact, this definition does not take 
into account the degree of difference in nature 
of the constituents, and in the present case the 
necessary work is enormous precisely because 
this difference is a very small one. If the same 
process of decomposition were applied, for 
instance, to a mixture of carbon dioxide and of 
helium, the necessary work would be much 
smaller than in the case of the two isotopes of 
uranium; on the contrary, in the case of a mix- 
ture of two identical gases, it would be impossible 
to bring together again all the molecules of each 
constituent, so that the involved work would 
then be infinite. 

Some modern physicists (L. Szilard, C. E. 
Shannon, N. Wiener, L. Brillouin, and others) 
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propose a very ingenious explanation for this 
difficulty (or, rather, for a similar one). Imagine 
that the vessel in Fig. 1 contains in its two 
portions | and 2 the same homogeneous mixtures 
of two gases A and B, and that a Maxwell’s 
demon (i.e., a being who can see and follow the 
individual molecules) opens and closes a small 
hole in the dividing wall w, so as to allow only 
the molecules of gas A to pass from 2 to 1, and 
only the molecules of gas B to pass from | to 2, 
He will thus decompose the mixture into its 
constituents without expenditure of work and, . 
consequently, without any change of entropy. 
He also would be able (as in Maxwell's reasoning) 
to select the molecules by their speed and thus 
generate, without work, a difference in tempera- 
ture between | and 2, which would be obviously 
in contradiction with the second law of thermo- 
dynamics. But these conclusions are no longer 
accepted. As the inside of the vessel is in 
equilibrium at constant temperature, the radiation 
there must be that of the black body, so that the 
demon cannot see the molecules and is unable to 
operate the trap door and to transgress the second 
law. We may enable him to see the molecules if 
we equip him with a source of radiation such 
as an electric torch, but this torch introduces 
into the system negative entropy (or “ negen- 
tropy *’), and the entropy balance shows that the 
second law is always satisfied.‘ Of course, 
Clausius was right in saying (in his Mechanical 
Theory of Heat) that the second law does not deal 
with what the nature is able to do with the help 
of demons, but with what it is able to do by 
itself; yet it is not immaterial to know that 
even the assistance of demons cannot enable the 
nature to violate the second law of thermo- 
dynamics. 

We can now understand why the work neces- 
sary for the decomposition of the mixture cannot 
be calculated by means of the entropy change 
given by (2). The selection of molecules needs 
“information” about their nature, and this 
information is obtained from the negative entropy 
poured into the system. But it is obvious that 
the necessary information becomes greater as the 
two kinds of molecules become more similar, and 
so does the amount of energy which has to be 
supplied to the system. That is the reason why 
the separation of two isotopes requires such a 
great expenditure of energy. As the relation (2) 
does not take into consideration the degree of 
difference between the gases, it cannot be used 
for the calculation of the work necessary for their 
separation. We may add that in the present 
case Gibbs’ paradox must be reversed: instead of -. 
of saying that there is an entropy increase even 
for a mixture of very similar gases, we must say 
that the entropy increases especially in such a 
circumstance. Gibbs’ paradox relates to the 
independence of the entropy change from the 
degree of difference in nature of the constituents; 
actually the entropy change varies in the opposite 
direction to this difference and tends to an 
infinite value when the difference tends to zero. 
But this fact seems paradoxical only if we remain 
on the ground of classical thermodynamics; 
the anomaly vanishes if we take into account the 
new theory which shows that the entropy increase 
is a measure of the difficulty we have in trying to 
discern different kinds of molecules in a mixture 
of gases. 

Thus we come to the general conclusion that 
the conventional theory of mixing of gases 
cannot find any practical application neither 
for the calculation of the available energy of 
the mixture nor for that of the energy required 
for the separation of its constituents. 
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Pac Home 


Well-Water on Tap 


N INCONVENIENCE Of living deep in the country 
is the absence of main services. Although 
in many areas electricity is being brought to the 
most remote of homes and farms, the possi- 
bility of having water mains is priced out. 
Therefore, for very’ many years, if not perman- 
ently, there will be a great number of houses 
which have to rely on wells for their water 
supply. There will also be that section of people 
who still prefer well water for drinking even 
after a (chlorinated) mains supply has reached 
them. 
Energy is required to pump water from a well 
and the daily toil on the kitchen pump can be a 
nightmare for older folk. Where there is electri- 





Both the Beresford (above) and the Firth Cleveland 

(right) automatic pumping units operate without a 

roof storage tank, supplying water as soon as a 
tap is turned on. 


city the problem is eased as motorised pumps 
can be installed with automatic float switches to 
start and stop them as the level in the storage 
tank varies. Diesel or petrol driven pumps 
can also be used, of course, but for noise reasons 
they are usually confined to outhouses whereas 
the electric pump can be installed directly in the 
kitchen or scullery. 

Two automatic pumping systems have recently 
come on the market which do not need a roof 
storage tank and consequently eliminate the risk 
of flooding due to burst pipes. The risk of the 
water becoming tainted as a result of standing 
is also removed. With them, water at full 
pressure is immediately available at any tap in 
the house. 

The system by James Beresford and Son, of 
Kitts Green, Birmingham, 33, is shown in the 
first illustration. Two models are made both 
of which can be adapted for deep or shallow 
wells, the price being from £46 upwards. 

An electrically driven single stage centrifugal 
pump is mounted on a small storage tank that is 
also used to provide the working pressure. 
Controls mounted on the tank include one for 
the volume of air in the tank and a pressure 
switch for controlling the running of the motor. 
The unit can be installed in any position conveni- 
ent for running the pipes. The type A shallow 
well model will lift the water a maximum of 
20 ft and the deep well version 45 ft. Discharge 

range from 15 to 35\lb per sq. in. 
The tank capacity is 18 gallons. 

The air in the tank forms a cushion that is 
automatically maintained by the air volume 
control working in conjunction with the pump. 
When water is drawn off, the pressure and the 
level in the tank fall until a point is reached at 
which the pressure switch operates and starts the 
motor. When the tank is replenished the motor 
is automatically cut out. The switching points 


are set so that a reasonable amount of water 
can be drawn off before the motor starts, so 
that under normal domestic requirements the 
motor is only running at infrequent intervals. 
A roof tank is only required if there is a boiler 
or central heating system in the house. 

A jet unit is used to improve the suction 
characteristics, being in the case of the shallow 
well model coupled direct to the pump and in 
deep well installations mounted below water 
level in the well and connected by two pipes, 
one for the suction and the other to provide the 
water drive for the jet. The pump has a gun- 
metal impeller and the spring loaded carbon 
seals are water lubricated. The smaller model, 
type A, has a $h.p. motor and the larger type B 
one of $h.p. As a deep well unit type B has a 
maximum lift of 80 ft with discharge pressures 
between 20 and 24 Ib per sq. in and deliveries up 
to 610 gallons per hour. The tank holds 
32 gallons. 

The unit shown in the second illustration is one 
of the models made by Firth Cleveland Pumps 
Limited, of Earl Shilton, Leicestershire. The 
principle is in general the same as that of the 
Beresford unit and no storage tank is required 
in the roof. The pressure regulator on the pump 
is set to the pressure required by the user and the 
pump then fills the tank till this value is reached. 
The compressed air in the tank forces the water 
along the pipes when a tap is turned on. The 
larger the tank, the longer will be the period 
between pump operations as more water can be 
drawn off before the pressure will fall below the 
set figure. 

To cover the varying requirements, six sizes 
of pump are made for well depths of 180 ft 





and capacities up to 2,250 gallons per hour at 
delivery pressures of 70lb per sq. in. For 
deeper wells submersible pumps can be used. 
Pressure tanks vary from 2 to 30 gallons capacity 
as desired. The smaller units can be accommo- 
dated below the dtaining board in the kitchen 
and even the largest pump measures only 194 in 
by 124in by 84in. Bronze impellers are used 
and it is claimed that the pumps are quiet in 
operation and self priming at all depths. An 
automatically operated petrol engine is being 
developed for driving the pumps where there is 
no electricity available. 

A separate water supply renders the owner free 
from seasonal restrictions and from water rate 
charges. Construction costs can be reduced by 
the absence of the roof tank and by the fact that 
small bore pipes can be used. The bore for the 
well need only measure 6in outside diameter 
which can be driven for about £1 per ft, though 
costs vary widely from place to place. 
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Foundation for a blast 
furnace in Refractory 
Concrete, cast as a cylindrical boss of 


32 ft. 6 in. diameter and 9 ft. depth. 


FURNACE AND BOILER 
FOUNDATIONS 





to ensure maximum protection to the 
underlying structural foundations 


and also 


SAVE MONEY, TIME & LABOUR 


wW 


use REFRAGTORY CONCRETE 
CIM ff 


USE SECAR 250 


(an iron-free white calcium-aluminate cement) 
for 


Super Duty and Special Conditions of:— 
Higher Temperatures up to 1800°C, 
Reducing Atmospheres. 


Resistance to Slag attack. 
Resistance to products of combustion. 
Write for booklet “SECAR 250”. 


-— 
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+ Refractory Concrete 
(stable under load 

up to 1350°C) is made with 
crushed firebrick and 
Ciment Fondu. Ready 


for any purpose in 24 hours 





Regd Trade Mark A 
ALUMINOUS CEMENT 
———————_—— 





LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 


AP|# 
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STANDARD 
PITCHES 


cartes B SCHAFFER 
2 DIAPHRAGM 


General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning Screwcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. \X J GAUGES 


New Bond Street, Halifax. Telephone : Hal/fax 521718 Telegrams : “ Gears” 


COMPRESSORS 


for 
HIGH PRESSURES 


and 


SPECIAL GASES 
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Pressure Gauges in 
non-corrodible mould- 
ed plastic cases for the 
chemical and allied 
industries. 















| BUDENBERG GAUGE COMPANY, LIMITED 
| BROADHEATH, NR. MANCHESTER 


Branch Offices: London and Glasgow 






LIMITED - DARTFORD | 


KENT - ENGLAND 
DARTFORD 3248 





dmBU.9 


SEAGERS 








TO YOUR 
PRECISE \X 

SN 
REQUIR 














Whatever your transmission problems we design gears 


for any power—any speed. 


More than 50 years of specialised experience 


at your service. 





THE POWER PLANT COMPANY LIMITED 


WEST DRAYTON, MIDDLESEX TEL: WEST DRAYTON 2626 (4 lines) GRAMS: ROC. WEST DRAYTON 
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For controlled 
pipe movement .. 


GON-TEN 


REG, TRADE MARK 


CONSTANT TENSION 
PIPE SUPPORTS 





%. 

















The Con-Ten sytem has not only been tested, 
but proved in industries and power stations all over the 





world. No matter what the load or the pipe movement, 
or the problems met, there is a Con-Ten to provide 
the most adequate and permanent support available. 
Loads from 100 Ibs. to 14 tons and pipe movements 







ae 


up to 18 in. can be controlled by constant tension 
supports in the Con-Ten range. 


, MMAR 1 


Contact us now for full information. 


Me 


British Patent Nos. 474008 720074 720075 697987 816976 
U.S.A. Patent No. 2129320 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS - HAINGE ROAD TIVIDALE, - TIPTON - STAFFS. 
Tel. : Tipton 1222/3/4 


Serge 
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The photograph shows a 
16” vertical spindle storm water 
pump supplied to the 


Borough of Taunton. 


Consulting Engineer: 
A. H. S. Waters, Esq. 


SSC ee eC ae 
GWYNNES 
PUMPS 
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: Sewage and ‘ 
Storm Water 
Pumps 


from 3” size 
upwards 


a. 


LEE ILO 


GWYNNES PUMPS LTD 
HAMMERSMITH * LONDON W.6 


Telephone: RiVerside 3682 (4 lines) 
Telegrams: Gwynne * Hammer * London 


Centrifugal, Mixed flow, Axial flow, 
Single and Multi-stage, Vertical and Horizontal 
Spindle pumps for all purposes. 
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when you go gathering nuts in May, bolts in 


hag 





remember the number of 
Lanarkshire Bolt is 
Hamilton 1241-5 














trees: nor does your tolt mushroom 
from the floor. Fact is, it’s often a 
devil-of-a-job running the right 
fastening to ground. Unless of 
course, you know Lanarkshire. 
Lanarkshire Bolt run a unique 
system for tolt buyers. 
On request, each month the 
Company sends you the 
MONTHLY STOCK LIST 





a publication showing 









- eZ = materials, sizes, threads 
| and quantities in stock. 
f? i It could save you a lot 
8 ~Y <<a 0° frenzied ’phone calls 
NAS 


ye when stocks run low. 


HAMILTON 
LANARKSHIRE 
Tel: Hamilton 1241-5 


THORNYCROET 


provide the power. 


= 


LANARKSHIRE 


Li BAiwees 


eS af 





In PAKISTAN five 65 KVA 


generator sets are operated by 
Gammon Pakistan Limited on a 
building project at Kharian. 


Thornycroft Industrial Engines 
NR6—65 KVA at 1,500 r.p.m. 


Write for full particulars of our 
complete range. 


LONDON OFFICE: 


June, screws in Marchl... 





The right nut for your job doesn’t grow on 


























WET GREASE LUBRICATION 
TO 500°F ACHIEVED WITH | 


DEE M.A.G.‘R’ — 


| Here is a soft grease lubrication 
which does not alter its consistency, 
has no melting point, will not sag, 
liquify and run—even at temperatures 
as high as 500°F, 


These characteristics of DEE M.A.G.‘R’ enable you to 
solve many problems of high temperature lubrication 
inexpensively and simply—problems such as lubrication of 
boiler head gears, bearings on trolleys entering hot steam 
chambers, charging ladles in steel works. 
One of our engineers will discuss your particular problem 
with you by appointment or, if you prefer, place an order 
for a trial quantity, specifying your problem. 
N.B. For lubrication at temperatures up to 
1000°F specify DEE 633 Refractory Lubricant. 


DEE OIL COMPANY LIMITED 






















INDUSTRIAL DIESEL ENGINES 
from 12'/, to 200 b.h.p. 





TRANSPORT EQUIPMENT ( ‘THORNYCROFT ) LIMITED, READING, BERKS. Reading 71518 
THORNYCROFT HOUSE, 


Delta Works, Irlam Road, Bootle, Liverpool 20 
Telephone: Bootle 1897 






















SMITH SQUARE, S.W.I. Abbey 8000 
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ensure reliability in liquid springs 


Weight saving is essential in aircraft designs and in choosing the steels for their 
retractable undercarriages, the Dowty group at Cheltenham turned to well-tried 
steels based on nickel, chromium and molybdenum, which offer attractive strength/ 
weight ratios. 

These steels, which are covered by S95, S97 and S99 aircraft specifications (industrial 
near equivalents are En24, En25 and En26 respectively), have high tensile values 
which permit dimensions, notably cylinder wall thickness, to be reduced to a minimum. 
Ductility measured in percentage elongation, remains adequate. 


TYPICAL MECHANICAL PROPERTIES OF 


ARE GIVEN BELOW: 








= a Caney sires tsi. | Stress tala] percent’ | ft I 
4" sq. Oil quenched 830°C. tempered 650°C. 64 69 20 52 
2” dia. Oil quenched 830°C. 60 70 20 53 
6” sq. Oil quenched 830°C. tempered 590°C. 62 7I 18 39 


























Please send for our publications entitled, ‘The Mechanical Properties of 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’ 


MOND NICKEL 


a» THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK » LONDON + SW1 


LAER PER RATT ELE LING D RLM LTE EHR TE 
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NICKEL ALLOY STEELS 











By utilising the better properties obtain- 
able in more highly alloyed nickel alloy 
steels, dimensions can be reduced, lighter 
constructions produced, distortion through 
heat treatment minimised and reliability 
and economy achieved. 
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S 
company 
we 


keep. ss We’ve always been proud of the company we keep. That is why 
we are pleased to announce the partnership between Mechans Limited 
and Union Tank Car Company. This enables us to offer exclusive 
patented features on conservation equipment through Union Tank 
Car Company’s division—Graver Tank & Mfg. Co., East Chicago, 
Indiana, U.S.A. 

As a result of this affiliation we become a part of a world-wide 
network of associated companies. Merging our resources, craftsman- 
ship and experience, especially in plate fabricating and erecting for the 
petroleum and chemical industries, we can give outstanding service 
anywhere in the free world. 

The many Graver tanks... Graver Expansion Roof Tanks, 
Graver Floating Roof Tanks, Graver Pressure Storage Tanks or other 
specially engineered vessels... offer many benefits to industry. 

When your plans call for expansion or the building of new facil- 


ities ...no matter where... call on us. 
IMITED 





HEAD OFFICE AND WORKS: GLASGOW W. 4 
LONDON OFFICE; 129. KINGSWAY, LONDON, W.C, 2 
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ATOMIC POWER STATION 


With cardboard, string, the office sticky-tape and an artificial pearl borrowed from a 
typist (for the spherical joint between the two cones) Richardsons Westgarth engineers 
have knocked up a radically new solution to a very old and tricky problem - how to take 
up the expansion of large pipes carrying high pressures. The problem came into the 
design office in the specific form of the CO2 ducting of the Trawsfynydd Atomic Power 
Station. Pressure 265 p.s.i.; temperature 420°C; axial thrust on any cross section over 
1,000,000 Ib. 
The usual means of taking this thrust - on either an internal flexible tongue or an external 
arrangement of hinge pins, guides and rollers - are cumbersome and, worse, flexible in 
only one plane, so that any sideways deflection produces stresses incapable of analysis. 
Rollers and pins need lubrication and are subject to wear, and both disturb the uniform 
distribution of stress around the periphery of the pipe. 
In the new Richardsons Westgarth joint the end restraint is provided by a ring of high- 
tensile steel bars, and flexing is taken entirely by elastic stress in these bars. The joint is 
Don't despair if you cannot immediately follow the thus flexible in a// directions. No lubrication is needed; all forces are calculable - and 
functioning of the bar system. It took the Engineering they are fed uniformly onto the periphery of the restraint. 
_< ponaligee ny res + oemepagsapdgdicety Needed This is the kind of solution - unconventional, simpler, sounder and cheaper - that the 


way they could make it clear to our executives was 
with the cardboard model in the photograph. fresh thinking of Richardsons Westgarth engineers is continually producing. 











RICHARDSONS, WESTGARTH & CO LTD 


The Controlling Company of the RICHARDSONS WESTGARTH GROUP Wallsend , Northumberland, and at 58 Victoria St., London, SW1 


RW 67 
Associated with Atomic Power Constructions Ltd. 
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ICKERS$ equipment 


controls massive loading arms 


In an installation for loading giant oil tankers, five 
12 in. diameter arms, each 52 feet long — a total 
weight of approximately 198,000 Ib. — have to be 
moved from “rest”, right over to the ship, a distance 
of 50 ft. 


Each arm has to be capable of slewing 30 degrees to . 


either side, to compensate for drift, and the position- 
ing of the ends must be delicate to allow for coupling 
to the tanker. All five arms have to be individually 
controlled at the top of the structure. A formidable 
task from a single station. 


The entire power actuation was accomplished by a 
1500 p.s.i. Vickers Hydraulic System, comprising 
pump, valves and actuating cylinders, manufactured 
by Stein Atkinson Vickers for the Oil Well Engineering 
Co. Ltd., the British Licensees for Chiksan Hydraulic 
Marine Loading Arms. 

Stein Atkinson Vickers have engineered many other 
widely diverse applications which prove the efficiency 
and reliability of VicKe R$ Hydraulic Equipment. 


STEIN ATKINSON VICKERS HYDRAULICS LTD 


197 Knightsbridge, London, S.W.7 Telephone: KNightsbridge 9641 
Technical Sales & Service at London, Birmingham, Glasgow, Leeds and Manchester 


HYDRAULICS... 
THE ONLY 


PRACTICABLE 
ANSWER 






SAS 22 


57 
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CZECHOSLOVAK CEMENT WORKS 
EQUIPMENT FOR ALL THE WORLD 


oe We have already supplied cement works in Afghanistan, Egypt, India, 

oY Poland, USSR, China and other countries, so confirming that we 

“s meet world-wide standards for this equipment: 

vt Czechoslovak industry is able to design and manufacture complete 

* equipment for cement works with rotary and shaft kilns, including all the 
x electrical installation or using the client’s own electric power plant: 











*e 
©,%,°¢ *,"e 
t A oo * 5 e - 
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ECHNOEXPORT 


Foreign Trade Corporation for Export of Complete Industrial Plants 


wee Praha 2, Vaclavské nam. 56 
ee CZECHOSLOVAKIA 
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High-bay lighting using high wattage tungsten lamps and metal reflectors at the Aldenham Works of London Transport Executive. 
Architects : Thomas Billow, F.R.1.B.A., Architect to London Transport Executive Architect-in-charge : K. J. H. Seymour, F.R.1.B.A., 
Electrical Consultants : J. H. Plumes & Partners General Contractors : Tersons Ltd. 


A FREE LIGHTING SERVICE FALKS, the long-established lighting specialists, 
designers and manufacturers of all 
; ; P " ae ; types of fittings. 
Our expert lighting engineers based in all principal cities of the sei ™ 


U.K. will, without obligation, advise you on any lighting problem 


large or small and prepare lighting plans for your approval. 
Write for Industrial Lighting Catalogue 


PLANNED, EFFICIENT LIGHTING saves money all alongjthe line 


91 FARRINGDON ROAD, LONDON, E.C.1 HOLborn 7654. London Showrooms : 20:22 MOUNT STREET, PARK LANE, W.1 MAYfair 567) /2 


AP i29 
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Hinkley Point 


... under construction for Central Electricity 
Generating Board by the English Electric, 

Babcock and Wilcox and Taylor Woodrow, 

Atomic Power Construction Company Limited. 
When Taylor Woodrow positioned this 3,900 ton 
caisson accurately above the tunnel being driiled 
under the rock below, the correct distribution of the 
loads to the structure as it settled on the bed 

of the Bristol Channel was of paramount importance. 
Saunders-Roe strain gauge engineers 

provided a simple electrical system for measuring 

the loads in the spud legs. 

This is but one example of the way in which 
Saunders-Roe foil strain gauge techniques 

requiring only simple electrical measuring 
instruments are contributing to research development 
and every day instrumentation over an 

almost boundless field of industrial activity. 


BR SS en Se ORES 
STRAIN GAUGE DIVISION 


OSBORNE + EAST COWES : ISLE OF WIGHT 





















For full details write to:— 










CARRE IEEE RN ee o> ee 


A member of the Westland group of companies 
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CRAVEN BROS. 
CRANE DIVISION LTD. 


MANUFACTURERS 
OF ALL TYPES OF 
STEELWORKS CRANES 
AND HEAVY DUTY 
INDUSTRIAL CRANES 


CRAVEN BROS CRANE DIVISION LTD. 
LOUGHBOROUGH ENGLAND 


Bi UGH 2130 
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right angie 
on the 
drive 


E.N.V. are specialists in the 


design and manufacture of spiral 
E.N.V. Engineers 


will be pleased to 


bevel and hypoid gears, drives and assemblies, 


for which they have an exceptionally 


well-equipped plant. advise on prob- 


lems associated 





with gears and 
drives, especially 
where bevel gears 





are used. 





E.N.V. ENGINEERING COMPANY LTD, Hythe Road, Willesden, London, N.W.10. Tel: LAD 3622 
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the embodiment 
of this scientific age 


Forward-looking engineers are embodying Heli-Coil Screw 
Thread Inserts in their designs because competition demands that 
they use only today’s most advanced and successful techniques. 
The Heli-Coil method of screw thread engineering can 
improve products in almost an infinity of ways .. . and 
at the same time make dramatic cuts in time and labour costs. 
It is ideal for automation, the operation is 
simplicity itself, just drill, tap and install. 
The Heli-Coil Insert provides a conventional thread with 
higher loading strengths and greater resistance to wear and 
stresses—it literally armours the thread. 
The assembly obtained is anti-vibration because the Heli-Coil 
Insert allows pre-stressing. Weight and space are saved and 
the serviceability and appearance of the product enhanced. 
The importance of Heli-Coil Inserts to the modern designer 
is an irrefutable fact. Why not have all the information 
in front of you—data is freely available. 
Ask for Sales Leaflet APC 48/E.10. 
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Your newest design . . .1s it quite up to date? 


*HELI-COIL ts @ registered trade mark 


Write for more data on HELI - COIL inserts to ARMSTRONG PATENTS co., LTD., EASTGATE, BEVERLEY, YORKSHIRE 


Tel: Beverley 82212 (6lines) 
AND AT MELBOURNE, AUSTRALIA. MONTREAL AND TORONTO, CANADA. 


63 




















A wholly owned 
subsidiary of 
English Steel 

Corporation Ltd. 
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are used in the 

new 6: litre V.8. 

engine in the 
Rolls-Royce 

Silver Cloud II 

and 

Bentley S 2 Continental 


ENGLISH STEEL 


FORGE AND ENGINEERING CORPORATION LTD 
River Don Works. Sheffield <- 
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Leyland 0.350 engines are 
installed in the 12-ton 


Comet range of trucks. 


For efficient sealing and speedy assembly, Leyland Motors 
use these pre-assembled nylon captive sealing washers. 


DOWTY ‘SELON’ 


Full range of sizes available 


DOWTY SEALS LIMITED - ASHOHVUARCH Gace. 


Member of the DOWTY Group Telephone : Tewkesbury 2271 
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A rotor revolution 


depends on these gears 


Since Holroyd brought rotor-making to a fine art, more and more high lead angle rotors 


are being used for pumps, compressors, blowers and meters. These rotors are designed 
to run with very fine clearances and are usually coupled by spur or helical timing gears, 
which must be produced with the highest possible accuracy in order to maintain, 
throughout each complete revolution of the rotors, the fine clearances without actually 
making contact. 
Profile ground Weare now in a position to supply profile ground spur or helical gears of a very high 
spur and order of accuracy, particularly in regard to accumulative pitch errors, which are so 
helical gears: important on timing gears. Test charts can be supplied if you wish. Our capacity for 
such gears is up to 114 inch diameter, 34 inch face width, 4 to 20 D.P. 


+ Pease. wry 4 
{ . JOHN HOLROYD & CO. LTD, 
2 i MILNROW - LANCASHIRE 
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THERE is no substitute for experi- 
ence—and in the field of modern 


jointing materials the experience of 
Richard Klinger Ltd. is unrivalled. As 
long ago as 1886, they pioneered the 
original compressed asbestos jointing 
known as ‘Klingerit’—a tremendous 
advance in those days, it is still in the 
widest use today for ships, refineries, 
chemical and power plants all over the 
world. Please write for the Klinger 
book of jointings and full details. 


JOINTINGS 


KLINGERIT KLINGER 1000 = KLINGER 721 


High-pressure compressed asbestos sheet Wire-reinforced jointing Oil-resistant compressed asbestos 
jointing jointing for the Aircraft Industry 





RIGHARD KLINGER LIMITED Klingerit Works 
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An Esso photograph 


KLINGER OILIT KLINGER ACIDIT 


Jointing especially made for use The acid-resisting compressed asbestos Steam and Oil jointing 
with oils and all hydro-carbons jointing 


SIDCUP, KENT Telephone FOOtscray (77 









Top quality may not be quite so rare as 
the four leaf clover, but be sure of obtaining 
the best by specifying Osborn engineers’ 
cutting tools. The range available includes 
almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out from steelmaking to finished product 
within the same organisation 
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Comprehensive stocks 
constantly maintained. 


Twist Drills 

Reamers 

Milling Cutters 

‘ Titanic ’’ Chucks 

Lathe and Planer Tools 
Toolholder Bits 

Hand Chisels 


Pneumatic Snaps and 
Chisels 


‘Hand & Heart’ Files 
Hacksaw Blades 
Taps and Dies, etc. 


ITED 


STEELFOUNDERS ENGINEERS TOOLMANERS 
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BERKELEY 
(A.E.I, — John Thompson Nuclear Energy Co. Ltd 
















BRADWELL 
(The Nuclear Power Plant Company Ltd.) 


HUNTERSTON (G.E.C. — Simon-Carves Group) 


HINKLEY POINT 
(English Electric, Babcock & Wilcox, Taylor 
Woodrow Atomic Power Group) 


TRAWSFYNYDD (Atomic Power Constructions Ltd.) 
(An impression by Sir Basil Spence, Consultant Architect to 


Nuclear Civil Constructors, showing how the design blends into 
the landscape of Snowdonia) 





Vokes Genspring constant support hangers—capable of supporting loads up to 
97,800 lb. and travels up to 12”—have been specified by all five members of the 
Nuclear Consortia for each of the first five Nuclear Power Stations. Gensprings 
have already been installed at Calder Hall A & B and Chapel Cross A & B 
where their success in handling the movement of piping caused by temperature 
changes is rapidly making them an automatic choice for pipework support in 
the construction of Nuclear Power Stations. 





Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED ° GUILDFORD ‘ SURREY 


Telephone: Guildford 62861 (6 lines) Telex: 8-535 Vokesacess, Guildford Telegrams & Cables: Vokesacess, Guildford, Telex 
A member of the VOKES Group 






VG 


EAE Ae AR OT MELE RTS eR RS ARR tee: i ee ee ee et pan 


ennananiii 


LCD RD 


‘Supplement 16 September 1960 ENGINEERING 


for fine grain and better definition— 


Outstanding for its exceptionally fine grain, ILFORD CX is a high-contrast film of medium speed. 
It can be used with or without lead screens, for industrial radiography up to two million volts, 

and for gamma radiography. It is ideal for those applications where superior definition is preferred 
to speed, particularly for the examination of light metal and steel castings, and for the inspection 
of welds. Recommended developer is Phenisol— based on Phenidone, an Ilford discovery — 


which gives high effective film speed and promotes contrast, without accentuating grain 
The name PHENIDONE is a registered treate mart 


~ 
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ILFORD LIMITED 
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A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales. 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


PETER BROTHERHOOD LTD 


PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century 
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From ore unloading, hot metal pouring and section handling to 
shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 


Manufacturers of 


Ore Transporters 


oo CLYDE BOOTH 


Dockside Cranes etc. 





CLYDE CRANE & BOOTH LTD. 


Incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 


Telephone: Pudsey 3168 (6 lines) Telephone: Holytown 412 (6 lines) 


Grams: Cranes Radley Telex Grams: Clyde Motherwell Telex 
Telex: 55159 Telex: 77443 
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| JOHN FRASER AND SON LIMITED 
| Ferry Street, Millwall, London, E.14 

Makers of 
Pressure Vessels, Rotary Furnaces 


Etc., in RIVETED or WELDED MILD STEEL PLATES 





Telephone: EASt 1185 Telegrams : Presvesals, Phone, London 











SUMO 





PEGLER & LOUDEN LTD 


54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 


eo] Se @)), Min 1 a 267-0 8 ee OO) 





PUMP 
PUMP 





 HHHDDH HHH HHH HHH HDD DDD 





The first thought in protection... 


LK LKR’ 


Whatever the danger—in this case fire—the choice of protection 
must always be conditioned by two controlling factors . . 
efficiency and dependability! Essential factors—factors that have 
won the name of Walter Kidde an unrivalled reputation for 
quality in fire-fighting equipment! 

For constantly, Kidde’s many fire detection systems and ex- 
tinguishing equipment are put to positive, practical test... and 
consistently, precision and reliability have proved their worth! 
Perhaps one day, the fire fighting equipment you have purchased, 
or are about to purchase, will stand between you and ruin or 
loss of life. With life and livelihood at stake, you muist.be sure. 
With Kidde equipment, you can be sure . . . sure of quality... 
sure of protection. 

Kidde are specialists in inert gas systems employing carbon 
dioxide, nitrogen, CF,;BR, products of combustion, and argon. 


Manufacturers of fire detecting systems and portable fire cx- 
tinguishers—they have manufacturing facilities in the U.S.A., 


Argentina, Australia, Brazil, Canada, France, Germany, Italy, 














Sumo submersible pumps are second to none. This has been Japan, Mexico . . . and s00 Recharging Service Stations through- 
out the world. 


THE WALTER KIDDE CO, LTD., NORTHOLT, MIDDX. TEL: VIKING 66:1. 


DDDODDDDDDODDDPDDD\DDP>>P>>>> 


SUMO PUMPS LTD., SCHOMBERG HOUSE, 82 PALL MALL, LONDON, $.W.1 | : : 
Telephone ; TRAtalgar 1954 _...the last word in quality 


' 
(A subsidiary of Stone-Chance Ltd. — 
makers of Austinlite electrical specialities and Stone-Chance lighthouses) | 


proved in the most exacting conditions all over the world. 


And they are backed by a superbly efficient after-sales service. 
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NEWTHERM Calcium Silicate insulation manufactured solely by NEWALLS 


WEWTHERU fr any tect /] ei aes 
/ GU Try it. Put a sample section or slab on part of your plant and prove for 


yourself its outstanding ability to withstand impact and water damage. 


Weight - for - weight, NEWTHERM compares favourably with many materials far 
inferior in thermal efficiency and strength. This light weight is evidenced in the 
handleability of NEWTHERM, which even in the largest sections can easily be carried 
in one hand. 
. 4 


















You can immerse NEWTHERM in water and its strength remains largely 
RESISTANCE unimpaired. Nor does it become deformed whenin contact with moisture, 

? thus work-in-progress need not be covered. Wherever damp or humid 
conditions pertain, NEWTHERM is the logical material to use. 





Of major advantage on remote sites, NEWTHERM is unusually strong and rigid, 
and can withstand rough handling in transit and erection. In the case of vulnerable 
large-diameter sections, the hard surface offers excellent protection. 


Supplied in pre-formed sections and slabs, NEWTHERM is available in a 
me wide range of standard sizes (and also as plastic). The smooth surface and 
EAS APPLICATION straight edges permit easy and speedy fitting, with minimum joints and 
43 neat finish. 


NEWTHERM calcium silicate incubation 


Please ask for your copy of the NEWTHERM booklet. Packed with information on limiting temperatures, thermal conductivity, 
compressive strength, applicational details, etc., it’s a must for your bookshelf. Copies available from sole manufacturers— NEWALLS 











Offices & Depots at; LONDON, GLASGOW, MAN- 


T Y 
NEWALLS INSULATION co. LTD. CHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
Head Office: WASHINGTON, CO. DURHAM, ENGLAND. BELFAST, DUBLIN, BRISTOL & CARDIFF, 
Amember of the TURNER & NEWALL ORGANISATION} Agents and Vendors in most markets abroad. 








61/BCDEG 















































Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 
and 


Hydraulic Plant 


Illustration shows 
Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. -M. 360. 








<_ 


Fullerton, Hodgart a Barcla i 
VULCAN WORKS 
ESTD PAISLEY, SCOTLAND : 
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VERSATILITY! 


Not surprise—just modest pride! We must confess to a similar feeling every time yet 
another example of the amazing versatility of TUFNOL is confirmed. 


Bearings for ships’ rudders and propeller shafts, runners for Arctic sledges, seat rollers 
for the Oxford University Boat, insulators for high voltage switchgear, slideways for 
machine tools, control pulleys for aircraft, bearing bushes for motor cars, gears for textile 
looms—these are but a few of the many varied ways in which TUFNOL is being used to 
overcome problems of design, production or maintenance. 


TUFNOL is a laminated plastics material of such versatility that no engineer can afford 
to ignore it. 





STRONG BUT LIGHT 

RESISTS CORROSION 
WITHSTANDS CLIMATIC EXTREMES 
ELECTRICAL INSULATOR 
MACHINES EASILY 

STORES INDEFINITELY 


vesame W WFNOL 


(REGD. TRADE MARK) 











LF. 








Available in sheets, tubes, rods, angles, channels and in numerous brands 


ral 2 Sn Oh BARR : BIRMINGHAM 















22B 
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This is the pellet 

that locks the fastening 

permanently 

against shock and vibration: 
”~ in any position; 

and without reducing 

its strength. 

Made of tough 

resilient nylon, 

Wedglok is quite 

unaffected by moisture, 

solvents, age, 

or temperatures 

between —70° 

and +250° 


Wedglok eliminates 
all auxiliary 

locking devices; 

it simplifies design; 

it cuts assembly time; 






it stays put. 







GKN WEDGLOK 


Al products include WEDGLOK 
Screws and Bolts and 
L } \ WEDGLOK Nuts in a wide 


variety of sizes. 









Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath Street, Birmingham 18. 
Telephone: Smethwick 1441. Telex 33-239 











* QUICKBINDE’ AND 
PERMANENT-BINDING CASES 


Left: the improved “* Quickbinde”’, finished 
in dark green with washable covers. 
Lettering blocked in silver. Takes one 
volume of “* Engineering” editorial pages 
or six issues complete with advertisements. 
Pages secured by three spring clips. Price 
18s. 6d. post paid. Pair of levers (for first 
binder only) 9d. extra. 


Right: the permanent-binding case for a 
volume of editorial pages. Finished dark 
green in washable durable material; 
lettering, volume number and months, and 
year blocked in silver. Prices: one case 
17s. 6d. post paid; supplying one case and 
binding your pages 52s. 6d. post paid. 
When ordering, please specify volume 
number and dates. 

Orders and remittances to ‘ Engineering’ 
36 Bedford Street, London, W.C.2. 
(telephone : TEMple Bar 3663) 
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T.V. Belts 
help a whiter 
wash Dad?” 



































has discovered that washing 
machines rely on 
T.V. Belts (Turners V-Belts) 
for power transmission. You will find 


The Servis Supertwin, combining 
“deep-cleanse” washing and 
“soak-rinse” spin-drying uses 
T.V. Belts. 










T.V. Belts in many well-known household 
appliances from refrigerators to washing machines 
—products continually in the limelight. Let T.V. 
Beits help to put your products in the 
picture too! 


TURNERS v-BELTs* 


* Rayon or “‘Terylene’’ Corded 


~ 


THE MARK OF BETTER BELTING 





A MEMBER OF THE TURNER & NEWALL ORGANISATION 





@ TA 








ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 
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Man-made Octopus 


Octopus-like, this KING installation at the Banbury Works of the Northern 

Aluminium Co. Ltd., manufactured in collaboration with Millars’ Machinery Co., Ltd., 
Vacuum Division, Bishops Stortford, handles aluminium slabs go ft. long, 7 ft. wide, 

+ inch thick; octopus-like—by tentacles and suction. 44 suction pads are suspended 
from the lifting beam manifold, each having an automatic cut-off device to 

prevent loss of vacuum when shorter slabs are required to be lifted. All this is 

remotely controlled by one operator—yet another example of the superb 

ingenuity and efficiency of the KING approach. 

If you have a problem that needs careful handling—call in KINGS’s—and 

remember, KING’s representatives will call on you anywhere in the world. 


GEO. W. KING LIMITED 


CONVEYORS, HOISTS, CRANES & GRABS 
ARGYLE WORKS 4/E - STEVENAGE - HERTFORDSHIRE 
Telephone: Stevenage 440 (14 lines) 
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N0 FoR KO years 
IN THE WETTEST GLIMATE IN ENGLAND 


The Alston Foundry Company Limited, of Cumberland, say: ‘‘ The *bridge is perpetually exposed to the elements, 


the action of which has had absolutely no effect whatever on the installation ... there have been no appreciable signs 


of wear and it has never been necessary to carry out any form of maintenance to the bridge walkway in the period under review.”” 


*They were referring to a bridge which, since its installation, has 

| carried tens of thousands of people, in heavy industrial footwear, in 

yan my‘ i 6 .) =) the worst weather in England. An ALAFLOR installation, of course! 
The illustration shows the ALAFLOR bridge after 6 years. 


EXTRUDED ALUMINIUM FLOORING AND TREADS 


ARCHIBALD LOW & SONS LIMITED 


KIRKINTILLOCH SCOTLAND + HOME & OVERSEAS SALES OFFICE 143 SLOANE STREET LONDON S.W.1. TEL: SLOane 6178 
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AITORQUE 





FLOW CONTROL 
PINCH VALVES 


A new range of pinch valves for automatic or remote 
operation designed for use in conjunction with 
standard or special control gear. This valve combines 
tne naturally good flow characteristics of a Pinch 
valve with good response characteristics when used 

in conjunction with standard instruments; whilst 

not quite linear the response is markedly superior to 
other designs of pinch or diaphragm valves. If you 
prefer electric operation we can provide it. 


41 St. James’s Place, | 
London, S.W.|1. | 
MAYfair 9895. 


| 


N NITRI 


STEEL 


The Nitriding Process for Case-Hardening 
Special Steels by Nitrogen Offers 


E. Surface hardness up to Retentior of full hardness 
1100 D.P.H. after heating to Sov .. 
Improved resistance to Maximum resistance to 
corrosion by water and frictional wear and fatigue. 
steam. 











SOCPbPPED 


Porticulors from :— 
NITRALLOY LIMITED~ ATLAS WORKS - SHEFFIELD, 4. 
Telegrams: “‘Nitralloy, Sheffie\d.”” 











<li 
Looking In the 
right direction 


EamrToreave is a product of precision engineering 
backed by a hundred years of manufacturing experience. 
This highly sensitive automatic mechanism — powered 
electrically, pneumatically or hydraulically — is adaptable to 
all types of valves, including existing manually operated 
units. LanexTor@Quve controls valves, water-tight doors, 
Sluice gates, and is designed to operate “ON / OFF" and 
“CONTROL" vaives. Incorporated in the patented design isa 
“hammer-blow" device for unseating sticky valves, a highly 
sensitive torque switch for controlling torque and thrust loads, 
rotor type geared limit switches that can be preset to 
customers own valve travel requirements and an isolated 
handwheel for emergency use. Where installations are widely 
separated the LDamrTornaQwe£ Remote Control system 
provides for quick action without endangering personnel 
Detailed literature is available. 


/ilustration shows a LanaxrTornQuwE type SMAO-NHIB operating a 
24" Cockburn (Rockwell) Butterfly Valve 


H | 
fel, SS | LiamriToraQvet 
F. S$ RATCLIFFE (ROCHDALE) LTD., VAL VE GCONTROLSLTO. 
Crawford Spring Works, Norman Road, Rochdal Newbury, Serksnire, Telephone: Newbury 1701. 


: hdal IS'G : Recoil, Rochdal 
Foote 63178. - a aun seo : : An associated company of Opperman Gears Limited 


Grame: tLimiTorque Newnury 





ENGINEERING 16 September 1960 [Supplement] 


i nat Qn a Meese 
od 


“GATES TO 


THE WORLD 
From dock and harbour great ships and small ships travel 
outward to the seaways of the world .. . For more than 
years Head Wrightson have been designing, building, 
talling the gates through which they go, the bridges © 
ove to give them passage, the floating docks and 
is where they rest for survey and repair. 
tson Teesdale Limited offers a complete 
rvice on proposed installations, 
Gesign and build equipment 


SHOREHAM 


SOUTH SHIELDS 
SUNDERLAND 


MANCHESTER 


HEAD WRIGHTSON 


HEAD WRIGHTSON TEESDALE LIMITED 
Teesdale lron Works Thornaby-on-Tees 
LONDON JOHANNESBURG SYDNEY CALCUTTA 


’ 








[Supplement] 16 September 1960 ENGINEERING 








HEAVY STEEL PLATE 
MANIPULATION 





COLD—AND IN A VERTICAL POSITION 


HUGH SMITH 


Direct-acting 
Plate Bending Presses 


offer distinct advantages in cost, 
convenience in operation, speed 
and efficiency. 


BENDS PLATES UP TO 3" THICK 


This machine is of relatively low capital cost but has a perfor- 
mance much superior to conventional types of plate bending 
rolls, and is also dual purpose in that it will both bend and flange 
even the heaviest plates used in boilermaking and general 
fabrication. The powerful direct-acting rams can be brought to 
bear close to the plate edge, which eliminates pre-setting. 


We will be pleased to provide technical information and 


performance figures. 


HUGH SMITH & CO. (POSSIL) LTD., 


Hamiltonhill Road, Glasgow, N.2. 
POSSIL 8201-2-3 “ POSSIL, GLASGOW ” 
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fs f WA RANGE OF SELF CONTAINED 


HYORAULIC POWER UNITS 


lat OL da et Se ed dl A ee OE 





Hydraulic gear type 
pump, close coupled to 
| H.P. Motor 


Tank unit designed for larger 
pump capacities up to 8.5 g.p.m. 





direct coupled to 24 H.P. Motor. 


4 
4 





requirements. 











Write NOW for fully 
illustrated literature. 








The NEW 


THERMOLIER 
unit heater 


Registered Design No. 888398 





The New Thermolier Unit Heater, employing steam or 
accelerated hot water, provides heat exactly where and when * I M P R oO V E D 
it is required. P E R FO R M A N CE 


Warm air directed to working level maintains a comfortable 
temperature and constant circulation prevents stagnation. : M Oo D 4 R N 


Thermolier Unit Heaters can be installed without sacrifice D e S | G N 
of floor space and without extensive structural alterations. 


PARK WORKS, MANCHESTER, 10 


Telephone : COLlyhurst 2321 Telegrams: Sprinkler, Manchester 


Mather & Platt 








fTank unit incorporating 1.5 g.p.m. 
Radial Piston Pump type A.V.D. 29, 


These highly efficient and dependable H.P. Hydraulic Power Units have 
a wide range of industrial applications. Electric motors are supplied 
for 400/440 volt 50 cycle 3 phase to B.S.S. 2613, or to customer's 


8S 


HYDRAULICS & PNEUMATICS LIMITED, WULFRUNA WORKS, VILLIERS:STREET, WOLVERHAMPTON, 
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...arelatively new concept in many industries, 
where dirty or dusty working conditions were 
for long accepted as inevitable because of the 
dirtiness or dustiness of the materials which 
have to be handled. 


A concept made possible by the development 
and extension of handling techniques, particularly 
in pneumatic handling, to which Simon Handling 
Engineers Ltd., have contributed so much. 
Techniques which allow clean handling of grain, 
coal, chemical powders and other materials, 
resulting in reduced costs as well as better 
working conditions. 


CLEAN HANDLING of carbon 

blacks at the India Tyre and 

Rubber Company's factory at Inchinnan. 
Scotland. From a bulk intake point 

the blacks are conveyed to 

storage hoppers and thence through a 
weigher hopper direct to the Banbury 
mixers, by a mechanical handling system 
operated from control panels 


CLEAN HANDLING of grain, 

coal, alumina, phosphates and 

other granular materials discharged 
pneumatically from ships’ holds. 

When suction nozzies like these are at 
work there is no sign of the 
disagreeable and sometimes injurious 

~_ [dust raised by mechanical unloading 
plant. 


FOR CLEAN HANDLING, ACCURATE HANDLING AND FAST HANDLING SEE 


Simon Handling Engineers Ltd 


STOCKPORT,- ENGLAND Telephone: GATLEY 3621 Telex 66-287 Telegrams: S.H.E.L. Telex STOCKPORT 








SO LIGHT 
AND HANDY 


Normally one would not expect to see a 
50 tons capacity Jack used for such ‘ light ’ 
work (a few tons pressure only being 
needed). Hydralite Jacks, however, are 
so light and easy to handle (not to men- 
tion their ease of operation), that they 
are preferred to the lower capacity 
conventional tools. Hydralites are avail- 
able in a range from I5 to 100 tons. 
THERE ARE A THOUSAND AND ONE 


A Welder at work. An Adolf Morath picture by permission of JOBS FOR HYDRALITES 


Bradwell Nuclear Power Station and The Nuclear Power Group. 


YOU SHOULD HAVE CATALOGUES AT HAND — SEND TODAY 


SMETHWICK - BIRMINGHAM ~ Phone: SME 1181 
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NOTHING 
ELSE 
WILL DO 


Sooner or later you'll meet up with it—perhaps 

you have already—the connection that only 
Plessiflex can make! 

The moment of recognition is instantaneous. 

It comes when you are faced with apparently 
insurmountable problems of vibration, misalignment, 
corrosion, and extremes of temperature or pressure. 
Should you not already be fully acquainted with the 
outstanding characteristics of Plessiflex, you will find 
Publication No. 1121 to be very enlightening. 


POWER AUXILIARIES LTD 
Kembrey Street 

Swindon -: Wilts 

Tel: Swindon 6211 

Overseas Sales Organisation: 

Plessey International Limited, Hford, Essex 
Telephone: Ilford 3040 


TEARS Rapid Grip 


THREADING AND CUTTING MACHINES 


| 
@pPacisa | 


These machines are fitted with our 
Stationary Tangential Die heads and 
have been designed for production 
screwing of all sizes of pipes up to 12”. 
They are in use wherever large quantities 
of piping have to be screwed, e.g. in 
Tube Works or in the Petroleum In- 
dustry. This type of machine can be 
supplied with 2-in., 4-in., 6-in., 8-in. and 
12-in. capacity dieheads. 


JOSHUA HEAP & CO., LTD. 


ASHTON- UNDER-LYNE* ENGLAND 











>» ION IOrRS 


TUBE BENDING MACHINERY 


% Heavy duty motorised Mandrel Bender, Type MSA6, with robust 
all mechanical drive. 

% Produces full bore bends, free from wrinkling, cold and unfilled 
on standard or short radii. 


* Easily set up for both left-hand and right-hand bending. 
% Variable speed gear-box provides correct bending speed according 


to size and class of tube. 
% Bends up to 64in. dia. mild and stainless steel tube, 6in. bore gas, 
steam and hydraulic tube and 8tin. dia. non-ferrous tube. 


HILMOR LTD. (Sales and Service) 
CAXTON WAY, STEVENAGE, HERTS. 

















Spark 
narcloualiaiiare 
faster 
Simpler 
anle)as 

crores areyan tierce! 


than ever! 


The GKN Spark Machine is faster, more accurate, more versatile 


The Gkn Spark Machine (Models B1 and B2) gives higher cutting rates, greater ac- 
curacy, and—on the Bz machine—a wider range of surface finishes than ever before. 


It has all these outstanding features 


These are some of the outstanding features of the Gkn Spark Machine Models 


Bi and B2 :— 
A co-ordinate slide movement for rapid electrode positioning; an accurate depth 


stop ; a dial gauge to show forward movement ; an alternative work-table for 
extra paraffin depth. 

It is compact and economical 

The Gxn Spark Machine is well-made, sturdy and compact. All parts of it— 


work head, electrical equipment and paraffin system—are mounted in the same 
cabinet. Yet with all these advantages, installation and running costs are low. 


You should know more about it 


Whether you are engaged in forging, wire-drawing or press-tool making, the GKN 
Spark Machine is something you should know about. 
Write to our Sales Agents for the new brochure on the GRN Spark Machine. 


Manufactured by 

WELSH METAL INDUSTRIES LTD., Caerphilly, Glamorganshire @ Kah) 
Sales Agents U.K 

M. C. Layton Limited, Abbey Wharf Mount Pleasant, Alperton, Wembley, Middx 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 
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GK 


Spark 
machine 


DESIGNED BY THE 
GKN GROUP RESEARCH 
LABORATORY 


Printed by HARRISON & SONS, LTD., by Appointment,to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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to get rid of water 
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The problem of draining under- 
ground and surface workings may be 
solved quickly and efficiently by the 
use of Harvey Pressed Steel Gutters. 
Available in lengths up to 12 ft., 
which are simply bolted together, 
Harvey Gutters enable long runs of 
continuous channel to be assembled 
with the minimum of labour. 

Stoutly constructed in mild steel 
plate, in various sections and to any 
girth, the gutters can be supplied 
complete with angle pieces, stop 
ends, outlet units, etc., as required. 
Please ask for literature. 


4 


460 ft. length Box 
Gutter leads 
water to nearest 
stream, preventing 
seepage to under- 
ground workings. 


TYPES 
AVAILABLE 





Water pumped from lower level to main sump through Box Gutters at an Iron 
Below : Continuation towards outfall. 


Ore Mine in Glamorgan. 




























PRESSED STEEL 
GUTTERS 


G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines) 


Other Harvey Products: HIGH CARBON STEEL WIRE SCREENS 
MACHINERY GUARDS + PERFORATED MILD STEEL CABLE TRAYS 
PERFORATED SCREEN PLATES + STEEL PLATE & SHEET METALWORK 
WIREWORK + WOVEN WIRE IN ALL METALS LF/17 


Vi 
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‘| Structurat 
| Steelwork 


pions 


: 
| 
4 
4 
4 
4 
i 


We undertake contracts for the 
design, fabrication and erection of 
steel structures such as bunkers, 
hoppers, chimneys and all 
associated steelwork, especially 
for chemical and petroleum plants, 
ore-handling and sintering 
equipment, blast-furnace and 
steelworks auxiliary plant and 


similar industrial works. 


The illustrations show steelwork at 
a chemical works and one of many 
JOHN THOMPSON (DUDLEY) LTD - DUDLEY: woRCS FA THOMPSON 


gantries supporting ducting at a cRoUP 


nuclear power station. 





